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BEIDGE with movable floor system. 

The engraving upon this page represents a bridge of 
most unique and interesting design, intended for the 
transfer of railroad trains, wagons, and foot passengers 
over streams upon which the passing of vessels is so 
frequent as to prevent the use of a drawbridge, and 
also where the banks of the river are of such a nature 
as to make it impracticable to construct a bridge of 
sufficient height to admit of ships passing under it. 
Although the bridge is shown, in the engraving, over 
the Hudson River opposite this city, it is applicable to 
all streams where the banks are low and traffic upon 
the river is extensive; for instance, such a region as the 
southern part of the Mississippi and its branches flow 
through. 

The piers may be of iron or masonry, alone or com- 
bined, and are-ptaTJeTTaTriiuItaTne^stance^ 
alio we-twe- 500-feet) for sustaining the superstructure. 
They are arranged in pairs, and are built to such a 
height that the elevated structure upon them will not 
interfere with navigation. Vertical trussed girders, 
placed parallel to each other upon the piers, are firmly 
united by transverse trusses. The floor beams are laid 
parallel with the chords, instead of at right angles as 
usual, and upon the beams are laid stringers which 
carry rails placed at any convenient distance apart. 

Suspended fft>m trucks formed with grooved or 
flan ged wheels (the construction of this part is clearly 
shown in Fig. 1) is a platform, or movable floor system, 



sustained at the grade level of the railroad or street at 
the ends of the bridge. The suspender rods are prop- 
erly braced transversely and also longitudinally of the 
platform by a storm brace. The length of the platform 
is equal to the distance of three piers, so that it will at 
all times be held laterally against- wind pressure by the 
divided piers between which it passes; and to prevent 
it rubbing against the. piers, friction rollers are provid- 
ed, as shown in the cross sectional elevation and plan 
view, Figs. 2 and 3. From the; trucks ropes pass to 
suitable winding machinery operated by stationary en- 
gines- for moving the trucks and suspended platform 
from side to; side of the river. 

The platform being at one side of the river, the train 
or other load is run on, when the trucks are started. 
When the other side is reached the train is run off, and 
the^Ktiorm1s'rea^yT6raTeturinoad7 ; Iff this manner 
the transfer of passengers and freight' can be readily 
and quickly accomplished without impeding naviga- 
tion, as the spaces between the piers will be free except 
during the passage of the platfqrm, and without the 
expense of building long and high approaches in order 
to give space for vessels or to clear floods and ice. 

In certain localities exposed to high winds, side sup- 
plementary piers, united to the main piers by bracing 
and guy rods extending to the top, maybe necessary. 
These piers may be placed.at any suitable . distance to 
the side of the central ones, in order that the guys lead- 
ing to the tops may better resist lateral strains. 



By the new method of dredging, cylinders for piers 
have been sunk to a depth of 125 feet, and yet the 
limit has not-been reached. By this plan the depth of 
water causes but little or' no hinderance, and the cost 
is so small; in comparison with former methods that 
piers can now be placed at points where work of this 
kind has been heretofore thought impossible. The 
field for undertakings of this kind is, therefore, very 
much enlarged. 

This bridge was designed and has been patented by 
Mr. John F. Anderson, of Rooin i2. Tribmv Tluildiiig, 
New York city. 



Stopping Vibrations. 

In an establishment where numbers of sewing ma- 
chines are used there was much annoyance fjom the 
ring and singing of the maohines in motion. The man- 
ager raised them from the floor, and put slips of rubber 
under the legs. The device was useless, and bits of lead 
were substituted with no relief. An intelligent me- 
chanic was called in, and he drilled holes -in the legs, 
and even in the tables of the machines; countersunk 
them, introduced plugs of soft bar lead, and riveted 
them in. There were no more noisy vibrations. To 
determine the place of the vibration, he used an or- 
dinary spirit level in an iron case, and holding it 
against an upright portion, as a leg, so that the bubble 
was visible, he detected the vibration by the change in 
shape of the bubble. 
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THE NEW ORLEANS EXPOSITION. 

It is perhaps to be regretted that the managers of this 
great enterprise threw open the doors to the public 
while there was yet so much to do to place the Expo 
sition in complete order. There was some excuse for 
this in the unexpected magnitude which the enterprise 
assumed, and then some exhibitors always will be tardy, 
no matter how much time is allowed them for complet- 
ing their arrangements; besides, the railroads seem to 
have made very inefficient provision for handling the 
great quantities of freight. The incompleteness of the 
show at first was, however, probably less of a drawback 
than the weather, rain having fallen almost continu- 
ously for the first three weeks. With the getting of the 
display in perfect running order, and the advent of 
brighter skies, there is now a much larger attendance 
of visitors than there was at first, and the managers are 
looking confidently for a steady increase. 

February will, according to all former experiences 
with the weather in New Orleans, be the most pleasant 
month in which to visit the great Exposition there. 
Ordinarily then the foliage is green, and there is an 
abundance of flowers and fruit, while the air is as balmy 
as that of a May day at the North. The Louisiana 
Jockey Club races commence January 20, and racing is 
announced for every intervening day for five or six 
weeks. A contract, it is said, has also been entered into 
for a series of Spanish bull fights, but this cruel sport, 
it is hoped, the managers will refuse to tolerate. In 
February, also, will occur the great Mardi Gtras Carni- 
val, a festival of Spanish origin, entirely unknown in 
the rest of our country, but which has always marked 
the season of greatest activity in the metropolis of the 
Southwest. 

With all the last named attractions, added to those of 
the great Exposition, which should be at its best next 
month, New Orleans ought to be crowded with people 
from every part of our country, and likely it will be. 



THE TAPEK FIT. 

This method of fitting holes has been used less than 
it should have been; it was too much trouble in the 
olden time. A straight hole and a straight plug was 
considered cheaper, and therefore better. It cost little 
skill or wages for a good workman to bore a straight 
hole and turn a straight plug; while to taper the hole 
and taper-turn the plug, and make a finish fit, required 
skill and time. 

For some purposes there is nothing that will take the 
place of a taper fit. Recently a crosshead pin of cru- 
cible steel -was noticed in a cast iron crosshead. It had 
two tapers, not on the same grade, one in one wing of 
the crosshead and the other in the other wing. The 
two tapers were not made by a single reamer with a 
uniform slant; they were different in diameter and in 
" slash," or degree of taper, and yet the fit was ad- 
mirable. When the steel pin came to its bed, or home, 
it was secure without urgent persuasion; a slight tap 
of a soft metal mallet seated it. No keyway and spline 
was needed to hold this union as one, but a simple cross 
pin, only enough to prevent jar from starting the fit, 
was required. 

These taper fits are useful when well made from their 
readiness of removal; a taper fit means that the parts 
do not fit at all until " they are home;" whereas a 
straight fit must " feel its way " its whole length, and 
sometimes — as when a steel plug fits an iron hole — it 
must partly cut its way and seat itself. It costs more 
to make taper fits than straight fits, but when the more 
perfect union of parts is assured, and the readiness of 
the parts to be separated on demand is considered, it 
is the best fit of cylinder to cylinder that is possible. 



WOOD CARVING. 

The hand carving of wood for house finish and in- 
terior decoration is becoming a distinct and permanent 
branch of industry. Much of this work has been done 
by amateurs as a pastime, but it has lately developed, 
to a considerable extent, into a "trade," industrially 
speaking. For fine furniture the carving of wood has 
for a long time had a place, but there appears to be a 
prospect that to the joiner's shop and work will be 
added those of the carver as a means of finishing in- 
teriors. Foreign workmen, at present, comprise the 
larger part of the workers in this industry, but the at- 
tention of our native workers has been directed to it, 
with the result of bringing it into general notice. 

The idea that artistic hand work should be confined 
only to rare and costly material is hardly consistent 
with the demands of taste. In the woods there is 
scarcely one that will not be beautified by hand carv- 
ing. So common a wood as white pine is susceptible 
of producing very fine effects even when the wood is 
left in its natural condition. When first worked, it is 
a creamy white well calculated to show the shadows of 
relief; and exposure to the air soon deepens its tint. A 
thin varnish of shellac will tone its whiteness without 
producing a shiny surface. White wood is also a wood 
well adapted to carving, and the yellow birch is even 
finer. To these light colored woods maybe added the 
three varieties of maple and also beech. The darker 
woods admit of bolder work — greater relief — and when 



united with the lighter colored woods make a fine com- 
bination. Carved white wood as a cornice for a room, 
the figures only slightly cut in, with cherry for the pro- 
jecting moulding, produces an elegant effect in a parlor. 
The only finish is a thin varnish of shellac dissolved in 
alcohol, no touch of sandpaper being allowed to sub- 
due the sharp cuts of the carving tool. There is 
scarcely any limit to the possibilities of wood under the 
hands of a skillful carver; straight lines and sweeping 
curves are not alone among its capabilities; it may be 
fretted, diapered, dentaled, and stippled, and cut into 
fine cross-hatcheling, if the workman has good tools 
and knows how to use them. As this is written, there 
lies on the desk a piece of butternut wood six inches 
long and about one inch diameter, that is cut into a 
triple spiral, of about three turns, each spiral being 
round and about the size of a rye straw. This shows 
the capabilities of wood. 

Wood carving is a pleasant occupation, combining 
the attraction of taste with the pleasure of work. In 
many instances the carver is his own designer; it is 
better so, and the business is incompletely learned 
where the carver cannot originate, or at least design, 
his own work. The designs for an elaborate job are 
usually two, a plan and a profile. The profile is 
drawn in differently colored lines to indicate the rela- 
tive depth or projection of the parts. The business 
offers an attractive field for workers who are artistic- 
ally infh'ned. 



MAKING CHERRIES. 

No allusion to horticulture is intended. " Cherries" 
are mills or reamers for cutting out — or rather for fin- 
ishing — hollows of a cylindrical or ovate form; a fami- 
liar instance being the hollowed jaws of bullet moulds. 
These moulds are formed in steel or in tough iron, and 
are " made out of the solid." Sometimes they are 
drilled and then shaped by the cherry, but of late years 
they are forged in the drop die or at the anvil by 
sledge and round-nosed former. Tke office of the 
cherry is to perfect the crudely shaped cavity, and to 
finish its walls. 

Usually these cherries are scored into flutings like 
those on the milling tool or the reamer, by means of a 
file, awkwardly worked over the curve of the cherry, 
particularly on the stem side, as there is no opportuni- 
ty to pass the stem, unless the flutings are slashed 
(made diagonal) enough to pass the diameter of the 
stem. To diagonal flutings on any tool there are rea- 
sonable mechanical objections — straight flutings are 
always preferable. But it is difficult to form the 
flutings of a globular or an ovate cherry by means 
of a milling tool, even if it is mounted on a lathe arbor 
and fed by hand; the fluting of a cherry is essentially 
a hand job. 

A tool maker ought to be able to use all sorts of 
tools; but there are few machinists who can use the 
graver. It is not to be expected that machinists should 
bo experienced engravers, but it is well to know not 
only the object of hand tools, but also something of 
their method of being used. In this case of fluting 
cherries the graver is very useful; by its proper hand- 
ling the flutings can be pushed, cleanly and evenly, 
over the rotundity of the cherry to the stem, making a 
clear cut. For this purpose a V-graver should be used, 
known to some workmen as ° "■. mling tfioj '] 

It can be obtained at any engraver's supply store. 
There are many jobs where a deft use of the graver will 
be handy to the machinist tool maker. The writer owed 
a marked success in perfecting a peculiar tool in a ma- 
chine shop to his acquaintance with the uses of the 
graver by an apprenticeship of four years in a shop of 
engraving for calico printing. 



Jarrah Wood. 

In the course of a recent lecture before the Society of 
Arts, London, by Mr. P. L. Simmonds, he spoke of the 
excellent qualities of the Australian tree known as the 
jarrah. 

In the discussion which followed, Mr. Simpson said 
he was connected with the timber trade, having had 
thirty-two years' experience in Western Australia. The 
jarrah wood of that colony was acknowledged, by those 
who knew its qualities, to be about the next thing to 
everlasting, and he hoped that in the next year a few 
cargoes would come to England. Almost everything 
in W es tem Australia was made of this timber, work- 
boxes, pianofortes, buildings, wharves, and jetties; it 
seemed to defy all known forms of decay, and was un- 
touched by white ants and all other insects, so that 
ships built of it did not require to be coppered. It had 
been used above ground and below, in almost every 
situation in which timber could be placed, and was 
durable in all. On the- table was a specimen from a 
tree cut thirty-two years ago, which had lain on the 
surface nearly all that time; it had been exposed to 
bush fires every two or three years, to the sun during 
the summer, to wind and rain during the wet season, 
and was as sound now as the day it was felled. Another 
piece he-had cut from a small sapling used in a bridge 
at Bunbury, and so certified by the Government Resi- 
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dent, which had been thirty-six years in use, and this 
piece he had taken just between wind and water. 

There were about fifteen varieties of the timber, and 
it could be obtained of any reasonable length up to 60 
or 80 feet, the trunk of the tree having no branches 
whatever. Another advantage was that i t did not burn 
freely, but only charred, which made it additionally 
valuable for building. It was poisonous to all insects, 
and when put into a white ants' nest they would not 
touch it. If a sheet of glass and a piece of this timber 
were put into such a nest, the ants would bore through 
the glass rather than touch the jarrah. The fresh saw- 
dust put at the roots of a fruit tree would kill it, and it 
was stated by Baron Von Muller to contain not only 
tannic acid, but also sulphate of copper. Some of the 
wood was put into the Suez Canal seven years ago, and 
when examined lately was found as perfect as the day 
it was laid. 

Mr. Cornish said he had seen jarrah timber in use in 
many places, partly in the wharves at Melbourne, where 
it was put in to replace the white and red gums which 
had been eaten through in the course of five to seven 
years; and the reports of the harbor master, and others, 
stated that it remained absolutely untouched. Some 
of her Majesty's ships which had been repaired with it 
when in Australia were found on examination in Eng- 
land afterward to have remained practically un- 
injured. For large works, such as the Suez Canal, piers, 
harbors, etc., it would be very valuable. The matter 
had been laid before the directors of the Suez Canal, 
with the view that if the canal were widened, and piled 



with this wood It 'wouloT be~pracl:icaTiyeverlastIng. 
"JaTf atr WDTtM-be equally valuable for use in the Man- 
chester or Panama canal. 

Mr. Simpson said he had known ships built of jarrah 
which had sailed for twenty or thirty years without any 
copper, and he himself was working lighters which had 
been in use fully that time, which had never been cop- 
pered. This timber would not grow on good soil, 
only where there was ironstone, tons weight of which 
were sometimes lifted by the roots. The more ironstone 
there was in the "soil, and the higher the elevation, the 
better the trees grew. 

It was one of the most remarkable facts connected 
with this timber, that if you put a bolt, no matter what 
size it might be, into it, when you took it out a bolt of 
precisely the same size would go into the hole again. 
The effect of the iron, apparently, was to preserve the 
timber, and of the timber to preserve the iron. He 
could not say what the action was, exactly, not being 
a chemist, but a slight black skin was formed between 
the two, and the iron appeared to remain as perfect as 
when put in. He had seen on the Pish Rock, at Fre- 
mantle, the whole of the guy chains supporting the 
beacon there entirely perished, and the copper fittings 
likewise, but the pole itself was found quite perfect, 
when examined, though it had been standing twenty- 
two years. Mr. Story, of Sunderland, and other ship- 
builders, said jarrah was far superior to teak; it was 
less liable to split, and it would bend freely, and with- 
out being steamed. 



ASPECTS OF THE PLANETS TOE FEBRUARY. 

JUPITER 

is morning star until the 19th, when he commences his 
course as evening star. An event then occurs in the 
sun's family which is of special interest to the inhabit- 
ants of this planet. For Jupiter in opposition is a high 
festival occasion, regarded with wonder and admira- 
tion by terrestrial observers. The Prince of Planets 
takes on his most glorious form, and plainly shows that 
he is the power behind the throne, the rival of the 
great luminary whom he more closely resembles than 
he does any of his brother planets. At opposition, Ju- 
piter comes into line with the earth and the sun, the 
earth being in the center, so that we are at our nearest 
point to him, and he is consequently larger and more 
brilliant than at other times. The magnificent planet 
holds his state as far away from the sun as possible, 
rising proudly in the east as the sun sinks slowly in the 
west, reaching the zenith with stately step as the sun 
touches the nadir, and gradually fading out of sight in 
the west as the sun appears rejoicing in the east. 

We never behold Jupiter in his present phase with- 
out being grateful that the earth's position in the sys- 
tem is inside instead of outside of the giant of the 
brotherhood, and that we can therefore see him shin- 
ing in the east at eventide or looking down with friend- 
ly gaze from the midnight blackness of the sky. It al- 
ways seems to us as if the oppositions in the sun's 
family, that bring the planets into closer companion- 
ship, are like birthdays in terrestrial families, and as 
worthy of being celebrated. They are festival days 
to those whose hearts are attuned to the harmony 
of the spheres, and who have learned to follow 
with enthusiastic interest the ceaseless wandering 
steps of the sun's family of worlds. For with this sun 
and with these worlds our own present existence and 
our future destiny are indissolubly linked. The oppo- 
sition of Jupiter occurs on the 19th, at 2 o'clock in the 
morning. He will not, however, be in his most beam- 
ing phase, for he must be at or near perihelion, and in 
his highest northern declination, to be seen under the 



most favorable circumstances. These conditions do not 
occur until 1892. But ordinary oppositions like the pre- 
sent show our shining brother in charming aspect. 

There is no end to the interesting problems waiting 
for solution in regard to Jupiter. Telescopists are 
never weary of studying the numerous and varied mark- 
ings on his surface. New lines of his changing belts, dots 
on his disk, bright spots near his equator, huge rifts in 
his cloud atmosphere, occultations, transits of his sat- 
ellites and their shadows, are scanned by eagle-eyed 
observers, accurately mapped by skillful draughtsmen, 
and laid away to swell the fathomless pile of observa- 
tions that, one of these days, when the Jovian alpha- 
bet has found an interpreter, will reveal perhaps the 
details of the process of world-making going on in a 
planet so vast in bulk that its primeval fire still burns. 

The great red spot visible for years on Jupiter has 
come and gone. Its appearance was a mystery. Its 
disappearance is equally unaccountable. It left be- 
hind an unsolved problem: visible proof of the equa- 
torial acceleration of the planet. The bright spots 
near the equator made a circuit round the planet in 
about five minutes less time than the great red spot 
that was situated 40° from the equator. In precisely 
the same way the spots on the sun's equator complete 
a revolution in less time than those nearer the poles. 
Here is another link connecting the great central orb 
more closely with his lordly son, and placing him with- 
in the bounds of solar mysteries. When we find out the 
reason why the equatorial sunspots move faster than the 
polar ones, we shall learn why the Jovian bright, spats 
TnovecTTaster than the grelitTredTspot. We shall proba- 
bly be convinced at the same time that the royal planet 
is more nearly in the condition of the sun than are his 
less massive and less richly endowed brethren. 

Meantime, those who do not care to discuss Jovian 
problems must improve the present favorable oppor- 
tunity for a telescopic view of the majestic planet, 
stately in form, delicate in tone, varied in hue. and dig- 
nified in pose, as with serenely beaming face he seems to 
hang low in the heavens, so near the space annihilat- 
ing glass that it seems as if one can almost touch his 
shining disk by putting forth the hand. Jupiter, when, 
millions of years hence, he becomes fitted for the abode 
of animate life, will doubtless be a pleasant dwelling 
place, but there are drawbacks to all finite enjoyment. 
We shall not look upon an abode on this favored planet 
with envious eyes when it is remembered that the future 
Jovians will have a sun only one twenty-fifth as large 
as the glorious orb that illumines our sky, and that he 
will be blessed with only one twenty-fifth of the heat 
and lightfreely poured upon the earth from the solar 
rays. If, by that time, the sun's fires grow dim, the 
prospect of comfortable existence there will not be al- 
luring for beings constituted like the human race. 

The right ascension of Jupiter on the 1st is 10 h. 21 
m., his declination is 11° 32', his diameter is 42'4", and 
he may be found in the constellation Leo. 

Jupiter rises on the 1st about 7 o'clock in the eve- 
ning; on the 28th he sets not far from a quarter after 6 
o'clock in the morning. 

MARS 

is evening star until the 11th, when he joins the ranxs 
of the morning stars. On the 11th, at 7 o'clock in the 
evening, he is in conjunction with the sun, reversing the 
role played by his brother planet Jupiter, thus illus- 
trating almost side by side the two great epochs of the 
outer planets, conjunction and opposition. Mars is in 
line with the sun and the earth, but with the sun in 
the middle, being, to terrestrial observation, beyond 
the sun and as far from the earth as possible. He is at 
the same time in conjunction, or "joined to" the sun, 
rising and setting with the sun and completely hidden 
in his bright beams. 

MARS, 
after conjunction, passes to the sun's western side, and 
commences his role as morning star, and, at the same 
time, turns his steps toward opposition, which he will 
not reach till March, 1886. For months to come he will 
be of little account, insignificant in size, and close to 
the sun. Indeed, he never counts for much, excepting 
for a month before and after opposition, while opposi- 
tions specially favorable occur only at intervals of 
fifteen years. In 1892, when the next opposition rolls 
round under the best auspices, it may be discovered 
that his two tiny moons, first known as members of the 
system in 1877, are nothing but captured asteroids. 
Mars is in perihelion on the 28th. He is then 26,000,000 
miles nearer the sun than in aphelion, but is so far 
away that we gain nothing by the occurrence of the 
epoch. 

The right ascension of Mars on the 1st is 21 h. 11 m. ; 
his declination is 17° 21' south; his diameter is 4 - 2"; 
and he may be found in the constellation Capricornus. 

Mars sets on the 1st about a quarter after 5 o'clock in 
the evening; on the 28th he rises about half past 6 
o'clock in the morning. 

NEPTUNE 

is morning star throughout the month. He reaches an 
important time-mark in his course. On the 8th, at 9 
o'clock in the evening, he is in quadrature with the sun 
on his eastern side, half his course from opposition to 



conjunction being completed. If we had eyes to see 
our most distant brother planet at quadrature, he would 
be visible at sunset, looking down from the meridian, 
just 90° east of the sun. 

The right ascension of Neptune on the 1st is 3 h. 14 
m.; his declination is 16° 12' north; his diameter is 2'6"; 
and he is in the constellation Taurus. 

Neptune sets on the 1st about half past 1 o'clock in 
the morning; on the 28th he sets about half past 11 
o'clock in the evening. 

VENUS 

is morning star. Her luster grows dim, and her size 
diminishes as she draws nearer the sun, and rises later 
every morning. She is still beautiful to behold as she 
makes her- appearance in the morning dawn an hour 
before sunrise. Her diameter is now but 11 '2", against 
64" at the time of her inferior conjunction. We see, 
however, a much larger portion of her illumined disk 
than she turns toward us when at her period of greatest 
brilliancy. Seen in the telescope, she is now in gibbous 
phase, like the moon approaching the full. If, when 
nearest to the earth, she could take on her present as- 
pect, our sky would show a planet glorious to behold. 

On the 11th, at 7 o'clock in the evening, Venus is in 
conjunction with Mercury, being 44' north. The con- 
junction is invisible, but the planets will not be far 
apart on the morning of the 12th, when perhaps an 
opera glass will be a successful assistant in picking up 
Mercury. 

The right ascension of Venus on the 1st is 19 h. 32 m. ; 
her declination is 21° 52' south; her diameter is 11 '2"; 
and she is in the constellation Sagittarius. 

Venus rises on the 1st not far from 6 o'clock in the 
morning; on the 28th she rises at nearly the same 
time. 

MERCURY 
is morning star, and keeps near Venus during the 
whole month. On the 1st he makes his transit five 
minutes earlier than Venus, on the 11th at the same 
time, and on the 28 th he is twenty-four minutes behind 
his fairer companion. He is in conjunction with Venus 
on the 11th, as already stated. 

The right ascension of Mercury on the 1st is 19° 27'; 
his declination is 22° south; his diameter is 6"; and he 
is in the constellation Sagittarius. 

Mercury rises on the 1st a few minutes before 6 o'clock 
in the morning; on the 28th he rises about half past 6 
o'clock. 

SATURN 

is evening star. Though he contributes no incident to 
enliven the annals of the month, he takes the second 
place among the twinkling mysteries that stud the win- 
ter sky. He remains through the month in a position 
so nearly stationary that he may easily be mistaken for 
one of the distant suns that beam from the star depths. 
A careful observer, however, will notice the softness and 
serenity of his light, in striking contrast with the 
twinkling of his companions, thus showing that he is a 
planet, and shines by reflected light. 

The right ascension of Saturn on the 1st is 5 h. 6 m.; 
his declination is 21° 32' north; his diameter is 18'6"; 
and he may be found in the constellation Taurus. 

Saturn sets on the 1st about half past 3 o'clock in the 
morning; on the 28th he sets about a quarter before 2 
o'clock. 

URANUS 

is morning star, and drawing near to opposition, the 
last of the four giant planets to reach the point where 
they are most interesting to terrestrial observers. At 
the close of the month, Venus, Mercury, Uranus, and 
Mars are morning stars; Neptune, Saturn, and Jupiter 
are evening stars. 

The right ascension of Uranus on the 1st is 12 h. 10 
m. ; his declination is 0° 20' south; his diameter 3 '8"; 
and he is in the constellation Virgo. 

Uranus rises on the 1st at half past 9 o'clock in the 
evening; on the 28th he rises at half past 7 o'clock. 

THE MOON. 

The February moon fulls on the 28th, at 11 o'clock in 
the evening, so that we shall come within an hour of 
having no full moon in February. The moon is in con- 
junction with Uranus on the 3d, three days before her 
last quarter. She is in conjunction with Venus on the 
13th at 18 minutes after 5 o'clock in the morning, and 
is at her nearest point to Mercury on the same morning, 
24 minutes later. She is in conjunction with Mars on 
the 14th, the day of her change, with Neptune on the 
21st, with Saturn on the 23d, and with Jupiter on the 
28th. 

The moon occults a few small stars as she speeds on 
her course during the month, but a telescope is required 
for observing these occultations. 

She occults the planet Uranus on the 2d, but the phe- 
nomenon will be invisible on this portion of the globe. 
Observers under favorable conditions between the lim- 
iting parallels of 37' and 90° southern latitude will have 
the opportunity of seeing our satellite hide from view 
the small sea-green orb that marks the presence of 
Uranus in the heavens. A good telescope will be re- 
quired for the observation, as this planet is only visible 
to the naked eye as a star of the sixth magnitude when 
near opposition. 
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IMPROVED SEAT LOCK. 

In a seat lock lately patented by Mr. Gottlieb Mai- 
bach, of Tremont, 111., the object is to promote con- 
venience and safety in securing seats to the bodies of 
buggies and other vehicles. Fig. 1 is a perspective 
view showing the fastening applied to the body, and 
Fig. 2 shows the fastening turned back, to allow the 
seat to stand squarely when detached. The lower edge 
of the seat riser may be rabbeted to rest upon the up- 
per edge of the body and of a cleat. To the inner side 
of the seat is attached a plate, to which are pivoted 
two bars having upon their lower ends hooks project- 




MAIBACH'S IMPROVED SEAT LOCK. 

ing in opposite directions. To the upper end of one 
of the bars is pivoted a lever, in the forward end of 
which is a pin that passes through a slot formed longi- 
tudinally in the upper part of the other bar, so that the 
hooked ends can be forced apart or together by moving 
the bar. Attached to the cleat is a keeper made of 
such a length that the two hooks when drawn to-" 
gether can pass through it. When the hooks are 
spread apart and brought in contact with the keeper, 
they will draw the seat riser down snugly upon the 
body, thus preventing all rattling. When locked in 
place, the hooks are not liable to become unfastened 
accidentally. 



DESIGN FOR SPRING CLIP OR TONGS. 

Our engraving shows a convenient device for hand- 
ling beef, pork, fish, etc. A spring is placed between 
the handle portions of the two crossing limbs of the 
tongs. One jaw is of a regular curvilinear shape, having 
a convex back and concave face, with an outer tapering 
edge form. This jaw has a fork-prong-like appearance, 
being on an open-work design. The second jaw is of 
like design on its face and back, and has a crooked form 
at its outer end portion, as shown in the engraving. 
The. rear portions of the limbs are of a straight flat 
shape where they cross, terminating by easy curves in 




MAYNARD'S DESIGN FOR SPRING CLIP OR TONGS. 

straight extremities, which are flattened at their outer 
ends. 

This invention has been patented by Mr. Frank M. 
Maynard, of Erwin Center, N. Y. 

■»»■>» 

Confectioner — "Remember, that all the French 
candy is in this case." New Clerk — "How do you get 
it fresh ?" " Fresh ! Why, why we make it, of course." 
" But I thought French candy was imported." "Oh! 
no. We make it ourselves." "But, then, why is it 
called French candy? Do the ingredients come from 
France ? " " Well, I don't know, may be the plaster of 
Paris does." 



White Bronze. 

Experiments are being made, according to the Poly- 
technische Notizblatt, in Paris, with a new alloy having 
a white color, yet containing no nickel. It is said to be 
very strong and malleable. It is made of copper and 
ferro-manganese, the proportions being varied accord- 
ing to the purpose for which the alloy is to be em- 
ployed. 

An alloy of forty parts of copper and sixty parts of 
ferro-manganese, with a suitable quantity of some ap- 
propriate flux, produces a metal of such tenacity that 
it, surpasses the best steel armor plates. The melted 
mixture is cast in blocks, and is perfectly malleable. To 
obtain a white metal that can be rolled out in sheets, 
the above alloy is melted again, and twenty or twenty- 
five per cent of zinc or white metal added, which im- 
parts to it the desired quality. 

A plate of the first named alloy two inches thick was 
found by experiment to offer more resistance to a can- 
non ball than a steel armor plate of the same thick- 
ness. 

This new kind of " white bronze " is not to be con- 
founded with the alloy used in this country under the 
same name for gravestones and monuments, and 
which consists principally of zinc. 



CHECK BILLIARD MARKER. 

The engraving shows a device for marking in the 
games of billiards and keeping a register of the number 
of games played. The front of the box is provided 
with a door or cover formed with two longitudinal 
slots, in which move the two pointers, which project 
over the upper and lower edges of wider slots. At one 
end of the cover is a solid part formed with a slot, 
through which the register marking the number of 
games can be seen. Beneath each of the long wide 
slots is journaled a roller 
marked with five rows of 
numerals from to 99. In 
the middle of the third 
row is the numeral 50 which 
is of a different color from 
the rest, so that it can be 
easily distinguished. In 
the outer ends of the rollers 
are short shafts, journaled 
in a frame projecting from 
the back of the box, and 
provided at their outer 
ends with crank handles; 
they are also surrounded 
by springs (shown in Fig. 
1), for throwing them back 
after they ha ve been turned 
by the handles. On each 
shaft is an arm carrying a 
pawl which is pressed 
against a ratchet wheel 
mounted on the end of the 
roller, whereby the latter 
will be turned the distance 
of one tooth by turning 
the corresponding shaft. 
(This construction is shown 
in Fig. 2. Figs. 3 and 4 

are views at the other end of the rollers.) When the 
player has made a certain number of points, he moves 
one of the pointers to the corresponding number. Every 
time twenty points have been made, the roller is turned 
to expose a new line of figures in one of the slots. After 
a game has been played and all the points counted, it is 
necessary to throw the rollers back to their first posi- 
tion. This is accomplished by means of springs held 
on the opposite ends (Fig. 4) of the rollers. To permit 
the springs to act, the pawls are raised clear of the 
ratchet wheels by the center handle, which is prevented 
from swinging back too far by suitable stop pins. The 
mechanism by which this is performed is shown in Fig. 
2. The games are automatically registered by three 
rollers or disks (Fig. 4) so arranged that the first disk 
registers up to 9, the first and second up to 99, and all 
three up to 999. One of the special features of the ma- 
chine is that as soon as one of the shafts (provided 
with a crank handle, is turned, the first disk is moved 
the distance of one number, thus making it impossible 
for a person to play more than 20 points without re- 
gistering a game. Of course it will be understood that 
the numbers on the rollers can be arranged in differ- 
ent ways, according to the customary manner of play- 
ing and marking. 

Further particulars regarding this invention may be 
obtained by addressing the patentee, Mr. Thomas C. 
Jenkins, P. O. Box 56, Wellington, New Zealand. 



with capital results: one vessel reshipped her cargo and 
delivered it in Liverpool in good condition; the other, 
after a repair at the. Cape of Good Hope, steamed to 
Liverpool without a cargo, there being none available at 
the time. The method by which the restoration is 
effected will be best understood by an account of the 
two cases just referred to. The first was a vessel of 
2,000 tons returning to England from India with a full 
cargo. She was run into by a steamer which attempted 
to cross her bows. The force of the collision broke the 
stem of the cargo ship a little under the hawse hole, 
down to within 12 inches of the forefoot, carrying both 
it and the bow plating for some 5 feet aft right away. 
The collision bulkhead kept the ship afloat, and she 
was brought into Gibraltar Bay. There she was trimmed 
till her forefoot came above water, and a temporary 
stem of pitch pine (4 inches by 9 inches) was worked in 
from the forefoot to an undamaged part of the plating 
at the upper portion of the fracture, and from the stem 
to the uninjured bow plates, planks of 3 inches thick 
were secured, forming when complete a wooden bow of 
symmetrical appearance. The collision chamber was 
then filled with good cement concrete,- as high as the 
chain pipes, and when this was complete the ship was 
trimmed back to her deep draught, and was found to 
be perfectly tight in the repaired section. She then 
steamed to Liverpool, where the cargo was discharged 
in good condition. The second case is that of a well 
known steamship of about 3,000 tons. On an outward 
voyage, full of troops, she struck on a rock near the 
Cape of Good Hope, and was so much damaged that 
she was unable to proceed on her voyage to Nataf^TJie 
force of the collision broke the stem about "2 feet abaft 
the forefoot, and the collision chamber was laid open 
from that point up to the eleven foot mark, the stem 
and the fractured plates being forced bodily over to 




Temporary Repairs of Ships. 

We have received, says Engineering, from a corre- 
spondent an account of a method of effecting temporary 
repairs of iron ships that are damaged at or below the 
water line, which in his hands has proved very effective, 
and has enabled vessels which have received injuries in 
places where no shipbuilding establishments exist to 
make safe and successful voyages home. He has 
already put his plan into execution on two occasions 
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one side of the ship. To effect this repair the stem was 
cut away a little below the eleven foot mark, and holes 
for 1% inch bolts were drilled through the broken plates," 
from side to side, and bolts put through across the 
opening to prevent extension of the fracture. Inside 
the ship, and resting on the bolts, a stout wooden bot- 
tom was laid and made fairly tight; on this a filling of 
concrete was placed, and carried up to above the par- 
tial bulkheads, in the chamber, or nearly 2 feet above 
the highest fractured portion. This work was all car- 
ried out under water, a diver mechanic being employed 
to cut away the stem and drill the bolt holes. The ship 
was perfectly water tight after the repair, and was by 
surveyors pronounced to be fit to carry cargo to any 
part of the world. Drawings of a coffer dam to be built 
round the ship's bows were sent by the owners to the 
Cape, and it was estimated that its construction alone 
would have cost more than the entire expense of the 
repair by the method described, and no more than a 
temporary repair made. It will be seen that in each 
case the essential feature was the use of cement con- 
crete to make tight the temporary work, and to fill the 
spaces which had been laid open to the sea. Of course 
the above examples, were favorable opportunities for 
the exercise of this method of repair, and did not pre- 
sent nearly as great difficulties as would be found if the 
injury were to some other part of the ship. But still 
there are many other situations to which, by the aid of 
a little ingenuity, it might be applied, and where it 
would give equally satisfactory results. We have pleas- 
ure in publishing the account, as some of our readers 
may some day be placed in a situation where they may 
be glad to carry out further trials of this novel expe- 
dient. 



One of the women said to have been lately cured of 
her malady through the. prayers of a miracle worker 
proves to be a kleptomaniac. 
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EGG HOLDER. 

The holder is formed of two hollow semi-ellipsoidal 
sections made of sheet metal, wire, glass, or other suit- 
able material. On the lower part of each section a stem, 
A, is formed, which terminates in two outwardly 
curved legs, B, of any desired design. The stems are 
pivoted to each other a short distance below their up- 
per ends (Fig. 1 is a cross section through this portion), 
and between their lower ends is a spiral spring (Fig. 2) 
which presses them apart, thereby pressing the edges 
of the two hollow sections together. These sections may 
have their top edges pronged to give them more elas- 
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The drums are covered with rubber, and are of such 
size and so arranged as to be struck by the cow-catcher 
so as to be turned by the passing train. 

As the train passes in either direction over the signal 
releasing mechanism (Fig. 3), it will turn the drum and 
its crank in one direction or the other, in either case 
moving the block and insuring the catching of the lever 
in case the trigger should slip upon the first movement 
of the lever. As the lever is depressed it slackens the 
cords leading to the crank lever, and the signal arm as- 
sumes its lowest position. The train then passes the 
signal and travels over the further drum, Fig. 4, which 
is turned without any effect upon the signaling appa- 
ratus, but upon another train passing over it and turn- 
ing it in the opposite direction, thereby turning the 
loose pulley by means of the clutch and drawing upon 
the cord to draw back the trigger and release the lever, 
which, being raised by the spring, draws upon the cord 
leading to the crank lever and raises the signal arm. 
The train then strikes the drum, Fig. 3, and releases 
the arm, and then passing to the other setting mechan- 
ism adjusts it so as to be operated by another train. 

Figs. 5 and 6 are elevations of parts of Fig. 3; Fig. 4 
is a plan view of one of the signal setting devices; and 
Figs. 7 and 8 are side elevations of each of the setting 
devices. 

It will be seen that each train, coming from either 
direction, draws back the trigger and insures the dis- 
play of the signal as soon as it is within forty rods 
therof; the signal retains its_gositiQn.untilthe train has 
passed it. The various parts are positive in their ac- 
tion, and are so constructed as to work effectively when 
at considerable distances apart, and in addition they 
are not liable to be affected by snow or ice. 
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ticity, and they may be ornamented in any appropriate 
manner. By pressing the two pairs of legs together the 
sections are separated and an egg can be placed be- 
tween them, where it will be firmly held by the action 
of the spring. The holder can also be used for taking 
eggs from boiling water. 

This invention has been patented by Mrs. F. P. 
Hervey, of Brenham, Texas. 



AUTOMATIC SIGNAL FOR RAILROAD CROSSINGS. 

The . engravings show the various parts of an auto- 
matic device for signaling the approach of trains, pa- 
tented by Mr. T. H. A. Tregea, of Pontiac, Mich. The 
invention belongs to that class of signals in which a 
semaphore is moved mechanically by the passing of 
trains. The signal consists of a post, Fig. 1, erected at 
a suitable distance from the track and carrying a sema- 
phore arm, pivoted to the post, and having at the rear 
end a pair of disks arranged to cover the opposite sides 
of a lamp, supported by the post, so that the different 
positions of the arm will serve to signal to persons using 
the crossing, both during the day and night. (This 
construction will be clearly understood from the sec- 
tional view, Fig. 2.) The weight of the arm tends to 
maintain it in the vertical 
position, shown by the 
dotted lines. The arm is 
moved by a chain, which 
passes around a pulley at 
the foot of the post, and is 
secured to and passed over 
a pulley attached to the 
arm. The signal releasing 
mechanism consists of a 
lever (Fig. 3) pivoted at one 
end to a bracket in a cham- 
ber below the track; the 
opposite end of the lever is 
raised by a spring, and to 
it is attached a cord pass- 
ing around two guide pul- 
leys to a crank lever, 
shown at the left in Fig. 3. 
Pivoted to the frame is a 
pawl, thrown forward by a 
spring and arranged so as 
to be thrown back by the 
contact with the end of the 
lever; the shoulder retains 
the lever in the position 
shown by the dotted lines. 
Transversely across the 
track extends a crank shaft 
connected by a rod to a 
guide block sliding in a 
bracket which supports the 
lever spring; the shaft car- 
ries a drum between the rails. To the upper end of the 
pawl or trigger are attached two cords extending to 
two bell-crank levers placed near the level of the 
ground. Each setting mechanism consists of a shaft 
(Fig. 4), supporting a drum between the rails and carry- 
ing at one end a clutch engaging with a similar clutch 
at the side of a loose pulley. From each loose pulley 
extends a cord to one of the bell-crank levers, Fig. 3. 



Peptonization. 

An observation communicated by M. Marcano to the 
Academy of Sciences is suggestive of what may prove a 
valuable process for the conversion of albuminoids into 
peptones. If a small quantity of the fresh sap of cer- 
tain plants — the agave, for example — be added to 
chopped meat first covered with water, and the mix- 
ture be kept at a temperature of 39° to 40° C, an active 
fermentation is immediately set up, with evolution of 
inodorous gases. At the end of thirty-six hours the 
fibrin has disappeared, and a liquid is left containing 
peptone equal in weight, when dried in a stove, to one- 
fifth the fresh meat used. This fermentation appears 
to M. Marcano to be due to the vital action of micro- 
organisms, and to resemble the peptonization of the 
gluten of flour by a bacterium which is said to take 
place in bread making. 

In confirmation of this view it is stated that if the 
juice of the plant be saturated with chloroform the fer- 
mentation is not set up. Moreover, a "mucorinee" 
may be cultivated by sowing a few drops of agave sap 
in sugared water. This mucorinee is capable of com- 
pletely dissolving fibrin in the presence of water. A 
large number of other fruits and juicoa are stated to be 
endowed with properties similar to those possessed by 
the sap of the agave. Papaw juice is said to be rela- 
tively weak compared with the peptonizing activity of 



A NOVEL HORSESHOE. 

The engraving shows a horseshoe recently patented 
by Mr. David J. Pryor, of Roxbury, Mass. The shoe 
is made of malleable iron, and consists of two parts, one 
of which is formed with heel and toe calks and the 
other with side rows of holes in the usual manner. The 
upper part is nailed to the hoof in the same way that 
the common shoe is. The method of uniting the two 
parts is clearly shown in the cut. The toe portion is 
slipped into the flanged recess in the upper or perma- 
nent part, and the two lugs at the heel enter openings, 
and are firmly held by split keys. In icy weather the 





PRYOR'S NOVEL HORSESHOE. 

smooth shoe can be removed, and the one formed with 
calks secured in its place in a very short time; the ope- 
ration is simple and easy, and can be performed by any 
one. The upper plate will last for a very long time, 
being subjected to little or no wear. When the hoofs 
are to be trimmed down, the same shoe is replaced. 
Should the horse interfere when shod with calks, or 
should he become uneasy in the stable, the under part 
can be taken off. When considered necessary, an elas: 
tic packing can be placed between the two parts. By 
the use of these shoes, visits to the blacksmith need not 
be so frequently made, and the cost of shoeing will not 
be so great as when the old style shoes are used. 

< im» 

The Condition of Our Country. 

Cheap wheat, cheap iron, cheap money, are the raw 
materials of prosperity, and these the United States 
now has in abundance. While our population has been 
increasing, deposits have been accumulating in the 
banks, inventions have been multiplied, intelligence 
has been spreading, and all the processes of civilization 
have been going on, the course of industrial readjust- 
ment has been strengthening all the foundations of our 
prosperity. Credits have been revised, and many 
abuses which grew up during the generous practices 
of the too abundant confidence of a few years ago 

have been put an end to. 
Tendencies to extravagant 
living have been checked, 
and it is a very rare excep- 
tion that people are not 
living within their means. 
Frauds that take root nat- 
urally and flourish in eras 
of expansion have been 
overtaken and exposed. 
Enormous masses of debt 
have been liquidated. The 
commercial observer will, 
on the whole, probably 
find it impossible to dis- 
cover in any preceding pe- 
riod of the history of this 
country a greater accumu- 
lation than that which he 
can now easily find of what 
we term the raw materials 
of prosperity. — The Age of 
Steel. 
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other juices which contain no digestive principle like 
"pepsin." M. Marcano is of opinion that the new 
method of peptonization will afford a simple and eco- 
nomic means of preparing pure peptone quickly and at 
a low price, and suggests that it might be applied upon 
a large scale, so as to allow of the export of meat from 
South America in a form more nutritious and economi- 
cal than the extracts. — Lancet. 



Bogus Gold Dust.— Un- 
der this heading we lately 
gave an account of the 
transmission to the Phila- 
delphia mint of a package 
of metallic dust, apparent- 
ly gold, but which proved 
on assay to be in great 
part spurious. The grains 
consisted of iron filings galvanized with gold. The 
specimen was, it appears, forwarded by Mr. Stifft, the 
well known jeweler of Little Rock, who bought it for 
the genuine gold; but subsequently becoming suspi- 
cious that he had been imposed upon, he sent it to the 
mint in order to have its value exactly determined. Mr. 
S. writes us that he lost $100 by the deception, but would 
give another hundred for the arrest of the swindler. 
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Electric Lighting in America. 

At a recent meeting of the Society of Arts held at 
London, the chair was taken by Sir F. Bramwell, and 
a paper was read by Mr. W. H. Preece, P.R.S., who 
described electric lighting as he saw it during his late 
visit to the United States. Electric lighting, he said, 
was nourishing in America much more than at home. 
There were probably 90,000 arc lamps alight every 
night in the States, and there were many central sta- 
tions working regularly, both with arc and with glow 
lamps. Contrasting the brilliantly illuminated avenues 
of New York with the dull and dark streets of London, 
he stated that on the evening of October 21 he drove 
from the Windsor Hotel, New York, to the Cunard 
Wharf, a distance of about four miles, through streets 
entirely lighted by electricity. On the 30th of October 
he drove from Euston to Waterloo, without seeing a 
single electric light. He visited Montreal, Philadel- 
phia, Buffalo, Cleveland, Chicago, St. Louis, Indian- 
apolis, Boston, and New York, and found in each city 
the principal streets and warehouses, as well as stores 
and places of public resort, lighted by arc lamps. It 
was with arc lighting that the greatest advances had 
been made in the States. One manufacturer told him 
that he was turning out 800,000 carbons for arc lamps 
per month; another said that his output of plant was 
50 arc lamps and three dynamos per day; and while he 
was present at a third factory an order was received for 
an electric lighting plant of 330 arc lamps requiring 14 
24-light dynamo machines, intended for an installation 
to light up a park in the gnvirons of Chicago. 

In that city the numbef 'of arc lamps installed had 
doubled, increasing from 1,000 to 2,000 during the past 
12 months. More than one electric light company paid 
dividends to its shareholders, and all the manufacturers 
as well as the lighting companies seemed to be full of 
work. The principal systems in use were, for arc lamps, 
the Brush, the Weston, and the Thomson-Houston; but 
there were other arc systems, not so well known on this 
side of the Atlantic, such as the Hochhausen, the Van 
de Poel, the Western Electric, the Fuller, the Sperry, 
etc. ; for glow lamps, the Edison and the Weston. Men- 
tioning a considerable improvement which had been 
made in the Brush dynamo machine, he gave some ac- 
count of the Weston system, which, looked at from a 
mechanical point of view, struck him as being proba- 
bly the best in use in the States. Of the Thomson- 
Houston system, unknown at present in England, and 
containing some considerable and ingenious novelties, 
he gave a more detailed account. - The Hochhausen 
system was known in this country from its recent use at 
the Health Exhibition. 

Visiting central stations in various towns, he found 
164 Thomson-Houston arc lamps alight in the public 
streets and shops in Montreal. The rate was 50 cents 
per lamp per night from dark to midnight, or over £35 
per lamp per annum. At Philadelphia the Brush sys- 
tem, employing 1,200 horse power, supplied electricity 
for nearly 1,000 lamps, for which £60 per lamp per 
annum was the charge. The Brush people had also 
two central stations at Boston, lighting up 816 arc 
lamps; in fact, there were few towns of any consequence 
in the States that did not possess central stations 
worked by the Brush Company, and probably there 
Were 25,000 Brush arc lamps in use in the United States. 
At Chicago all the drives in the Lincoln Park were 
lighted by arc lamps with very good effect, especially 
on the unique drive skirting the shore of Lake Michi- 
gan. Other companies also had central stations in 
Chicago. He did not see in the States one single in- 
stance of street lighting by glow lamps. In every case 
arc lamps were used for this purpose, and they were 
usually fixed on much taller posts than in England. 
Although brilliant, the effect was by no means perfect, 
and no effort seemed to be made to distribute the light 
uniformly, as had been done in England by Mr. Trotter. 
The price paid in New York was 70 cents per night, or 
£50 per annum, for each arc lamp; a]fine of about 6s. for 
each time any lamp was reported out was inflicted. 

Turning then to methods of incandescent lighting, he 
remarked that these did not seem to have flourished so 
much as arc lighting, nor indeed had they been applied 
to private houses to the same extent as in England. 
The principal system in practical use was that of Edi- 
son. House lighting had been attacked principally by 
the Edison Company. They had a central station in 
New York, which was opened on the 3d of September, 
1882, and from that date to the time of Mr. Preece's 
visit there had been only two hours and a half stop- 
page, and that due solely to carelessness. There were 
587 subscribers, using altogether 12,764 lamps served 
day and night. The price charged was the same as 
that which would be paid if gas were supplied at 7s. 
6d. per 1,000 cubic feet, the price of gas having now 
been reduced to 5s. 9d. The use of secondary batteries 
had not received so much attention as on this side of 
the water. No difficulty was found in determining by 
the Edison meters the charge to be made, the sub- 
scribers paying for the light they received and not for 
the current they used. These bottle measurements 
were unquestionably accurate within one per cent. 

At present the electric light in England must be re- 
garded as a luxury, and must be paid for as a luxury. 



but there was no reason why it should remain a luxury. 
Pointing out improvements in dynamos and lamps 
which had already effected a reduction of cost, he ob- 
served that there was still vast room for economy, and 
it was clear that the prices now required to make elec- 
tric lighting gay would be brought down. Even now 
it was possible in England to make a system pay at the 
rate of a halfpenny per glow lamp per hour. In con- 
clusion, he spoke of the influence of electric street light- 
ing upon the morality and safety of the public. The 
Chief of Police of New York had gone so far as to say 
that " every electric light erected means a policeman 
removed." 

In a discussion which followed, Mr. Crompton gave 
reasons for believing that with regard to steam engines, 
dynamos, and lamps, and consequent economy and effi- 
ciency, we had little to learn from the United States. 
Professor G. Forbes spoke of the important element in 
the question of the experience gained in the United 
Sfatesin the supply of the current from central stations. 
Mr. Hammond, agreeing that in point of Quality arc 
lighting was better done in England on the whole than 
in the United States, said the love of the electric light 
there was to be measured by the commercial instinct 
of the consumer. 

The chairman, in closing the proceedings, pointed to 
the unfair conditions of an Act of Parliament as the 
true reason why electric lighting from a central source 
had not been developed in this country. The thing 
had been done with the express purpose of stopping 
the introduction of eloctric lighting from a central 
source, and only a strong expression of public opinion 
would remove this unreasonable obstacle to a great 
improvement. 



HAT HOLDER. 

The hat holder shown in the cut can be attached di- 
rectly to the hat, and is so arranged as to be folded into 
the crown when not in use. Fig. 1 shows a hat pro- 
vided with the holder, Fig. 2 shows the holder detach- 
ed, and Fig. 3 shows a second method of locking the 

hook back into 
the crown. The 
hook, A, is made 
of a narrow strip 
of metal, and is 
hinged to a plate, 
B, attached to the 
sweat band inside 
of the hat by 
means of points 
stamped out of 
the plate. As re- 
presented in Fig. 
2, the plate is 
made with an ex- 
tension formed 
with a holding lip 
under which the 
hook is adapted 
to be sprung for 
holding it turned 
back into the crown. The plate may be formed with a 
spring tongue (Fig. 3), so arranged as to press against 
the end of the hook for holding it folded back and also 
when brought to the position shown in Fig. 1. The 
device is cheap and convenient, is adapted to different 
styles of hats, and does not interfere with th$ wearing 
of the hat. Further particulars may be had by ad- 
dressing the inventor, Mr. Oscar H. Haubner, 306 West 
36th Street, New York city. 




Experimental Surgery. 

The London Times says: " While the Bishop of Ox- 
ford and Prof. Ruskin were, on somewhat intangible 
grounds, denouncing vivisection at Oxford last Tuesday 
afternoon, there sat at one of the windows of the Hos- 
pital for Epilepsy and Paralysis, in Regent's Park, in 
an invalid chair, propped up with pillows, pale and 
careworn, but with a hopeful smile on his face, a man 
who could have spoken a really pertinent word upon 
the subject, and told the Right Rev. prelate and the 
great art critic that he owed his life, and his wife and 
children their rescue from bereavement and penury, to 
some of these experiments on living animals which they 
so roundly condemned. The case of this man has been 
watched with intense interest by the medical profes- 
sion, for it is of a unique description, and inaugurates 
a new era in cerebral surgery; and now that it has been 
brought to a successful issue, it seems desirable that a 
brief outline of it should be placed before the general 
public, because it illustrates vividly the benefits that 
physiological explorations may confer on mankind, 
shows how speedily useful fruit may be gathered from 
researches undertaken in the pursuit of knowledge and 
with no immediate practical aim, and reveals im- 
pressively the precision and veracity of modern medical 
science. 

" This case, then— this impressive and illustrative case 
— is that of a man who, when admitted to the Hospital 
for Epilepsy and Paralysis, presented a group of symp- 
toms which pointed to tumor of the brain — a distress- j 
ing and hitherto necessarily fatal malady, for the diag- ' 



nosis or recognition of which we are indebted to bed- 
side experience and post-mortem examination. But 
while clinical and pathological observations have sup- 
plied us with knowledge which enables us to detect the 
existence of tumors of the brain, they have not afforded 
us any clew to the situation of these morbid growths in 
the brain mass, and it was not until Prof. Ferrier had, 
by his experiments on animals, demonstrated the local- 
ization of sensory and motor functions in the cerebral 
hemispheres that the position of any diseased process 
by which they might be invaded could be definitely de- 
termined. By the light of these experiments it is now 
possible in many instances to map out the seat of cer- 
tain pathological changes in these hemispher.es with as 
much nicety and certainty as if the skull and its cover- 
ings and linings had become transparent, so that the 
surface of the brain was exposed to direct inspection* 
And thus in the case to which I am referring, Dr. 
Hughes Bennett, under whose care the patient was, 
guided by Ferrier's experiments, skillfully interpreted 
the palsies and convulsive movements which the man 
exhibited, and deduced from them that a small tumor 
was lodged at one particular point in his "dome of 
thought," and was silently and relentlessly eating its 
way into surrounding textures. Not more surely do the 
fidgetings of the electric needle intimate their origin and 
convey a meaning to the telegraph clerk than did the 
twitchings of this man's muscles announce to Dr. 
Hughes Bennett that a "tumor of limited dimensions 
was ensconced at a particular point of a particular fold 
or convolution of the brain — the ascending frontal con- 
volution on the right side. 

" Very brilliant diagnosis this, it maybe remarked, 
and nothing more. A conclusion has been arrived at 
which, should it prove correct, will gratify professional 
pride; but as it cannot be confirmed or refuted until 
the poor patient is no longer interested in the matter, 
and cannot be made the basis of any active interference, 
no great advance has been made after all, and vivisec- 
tion has yielded only some barren knowledge. Until 
quite recently, criticism of this kind would have been 
justifiable in a sense, but now it is happily no longer 
possible, for another series of experiments on living ani- 
mals, undertaken by Profs. Ferrier and Yeo, have 
proved that through our power of localizing brain 
lesions we may open a gateway for their removal or re- 
lief. The old notion that the brain is an inviolable or- 
gan with noli me tangere for its motto — a mysterious 
and secluded oracle of God that simply falls down and 
dies when its fane is desecrated by intrusion — has beto 
dissipated by these experiments; and we now know that 
under punctilious antiseptic precautions the brain, in 
the lower animals at any rate, maybe submitted to va- 
rious operative procedures without risk to life or fear 
of permanent injury. Emboldened by this knowledge, 
Dr. Hughes Bennett devised a way of helping his pa- 
tient, whose disease he had diagnosed with such re- 
markable exactitude, and gave him one chance, if he 
had the courage to embrace it, of saving his life and re- 
covering his health. 

"The patient had the position in which he stood 
faithfully explained to him. He was told that he labored 
under a malady which medicines were powerless to 
touch, and that if left unassisted he must die in a few 
months at latest, after prolonged sufferings similar to 
those which had already brought him to the verge of 
exhaustion, and which could be only partially alleviated 
by drugs; but that one outlet of escape, narrow and 
dangerous, but still an outlet, was open to him in an 
operation of a formidable nature and never before per- 
formed on a human being, under which he might, per- 
haps, sink and die, but from which he might, perhaps, 
obtain complete relief. The man, who had faith in hie 
doctor, and no fine-spun scruples about availing him 
self of the results of vivisectional discoveries, eagerly 
chose the operation. On Nov. 25th, accordingly, Mr. 
Godlee, surgeon to University College Hospital, in the 
midst of an earnest and anxious band of medical men, 
made an opening in the scalp, skull, and brain mem- 
branes of this man at the point where Dr. Hughes Ben 
nett had placed his divining finger, the point corre- 
sponding with the convolution where he declared the 
peccant body to be, and where sure enough it was dis- 
covered. In the substance of the brain, exactly where 
Dr. Hughes Bennett had predicted, a tumor the size 
of a walnut was found — a tumor which Mr. Godlee re- 
moved without difficulty. The man is now convale- 
scent, having never had a bad symptom, and full of 
gratitude for the relief afforded him. He has been 
snatched from the grave and from much suffering, and 
there is a good prospect that he will be restored to a 
fife of comfort and usefulness. In that case he will be 
a living monument of the value of vivisection. The 
medical profession will declare with one voice that he 
owes his life to Ferrier's experiments, without which it 
would have been impossible to localize his malady or 
attempt its removal, and that his case opens us new 
and far-reaching vistas of hopefulness in brain sur- 
gery. Many men and women will henceforth, there is 
reason to anticipate, be saved from prolonged torture 
and death by a kind of treatment that has been made 
practicable by the sacrifice, under ansesthetics, of a 
few rabbits and monkeys." 
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IS tbe Entrance to New York Harbor too Shallow 
for the Steamship of the Future} 

To the Editor of the Scientific American : 

The nature of what has been said and published on 
this subject is certainly discouraging ; and in the prac- 
tice of constructing steam vessels about ten times the 
length of their beam, with depthnotmuch less than the 
latter, we have certainly approached the limit of di- 
mensions in transatlantic ships. 

But there is still some hope of an early disposition on 
the part of marine architects to abandon the elongated 
clipper ship system, or, rather, the steam sea serpent 
that rolls seas over and under, and, while preserving 
length, adopt a greater beam with much less depth, 
and propel with twin screws. By this improvement a 
vessel would run much more evenly, vary less in her 
draught from consumption of fuel on a voyage, and, 
properly powered, make much better speed and uni- 
formity of time between ports. 

In the construction of vessels the fact appears to be 
overlooked that buoyancy increases more rapidly than 
dimensions, or, in other words, weight in the vessel di- 
minishes in a greater ratio to that of the water dis- 
placed. Hence steamers constructed according to prac- 
tice, unless well balasted, become top heavy and great 
rollers in a rough sea, or, when loaded down, if of a 
large class, expensive to drive through the increased 
resistance of deeper_ wAtp,r_ £k>ngiclej!ing. jJaejtraffic JJiai 
vessels of the desired improvement in form would 
stimulate, through greater comfort in their movements, 
and the economy it would afford to ocean travel. 1 
would suggest, for an example of what might be, the 
monster Great Eastern, which is 690 feet long and 82 
feet beam (neither dimensions so far being too great for 
the present day), but with a vertical measurement of 
only ;S5 to 40 feet, thus reducing her draught of water 
to 18 or 20 feet, and supplied with twin propellers with 
power due to her capacity. I say thus improved, and 
past experience as to steamer time, who can doubt her 
passages being made between Liverpool and New York 
in about six days, and with marked regularity? 

It is the pitching or plunging of a vessel at sea that 
greatly retards her speed. The writer has been out in 
that great ship twice, on one passage encountering 
severe weather and heavy seas, in the worst of which, 
owing to great length, her pitching did not exceed five 
degrees; but with her heavy, wide, and eighth of a mile 
long iron deck, her great lofty paddle boxes, spars, and 
ordinary heavy deck hamper nearly sixty feet above 
her keel, or more than thirty feet above water level, she 
became famed for rolling, the extent of which Mr. Rus- 
sell of the Times (London) very aptly called "a grand 
swing" — the weight of her cargo, coals, and machinery, 
affording but a small extent of ballast for so tall, top- 
heavy a bulk. 

Steam has long since deprived the stately masts and 
sails of their original poetry, and the decks of the kind 
of vessel that should make up a ferry between New 
York and Europe should not be encumbered with the 
expensive resistance they greatly make to high speed, 
and this in addition to the cost of seamen to work 
them; and this is leaving out of count the costly equip- 
ment. And as to the question of their utility in case of 
broken machinery, it is but fair to say that if the action 
of the latter is properly regulated in speed, that is, the 
steam power automatically supplied to the engine ex- 
actly or coincidently with the varying dip of the pro- 
peller in rough seas, and " racing " of the engines pre- 
vented, all of which is carefully looked after by com- 
panies whose steamers are intelligently engineered, 
there is no moi'e reason for broken screw shafts or other 
parts of a ship's machinery failing, but even less— the 
screw shafting of ships being made of superior strength — 
than there is of any similar parts of the same in facto- 
ries, rolling mills, or the engines of your printing 
presses, to any of which serious damage rarely occurs; 
and a second propeller on a ship will always afford a su- 
perior means of speedily making port to the uncertain 
wind. 

Let us, then, discourage the further construction of 
the present system of great steam sea serpents, and 
urge the early forthcoming of vessels of such self -bal- 
lasting form, which, though they may be of twenty 
thousand tons capacity, will find plenty of water off 
Sandy Hook for passage at almost any time of tide; and 
though there may be no objection to confining the 
construction of vessels for our inland waters or coast- 
ing service to domestic manufacture, depend upon it, 
when we become favored with a government that will 
afford us the privilege enjoyed by other nations, or, shall 
we say, representatives in Congress who cannot be 
bought by the European steam liners (for it is not fair 
to charge Mr. Roach with the entire extinction of our 
foreign commerce), that is, of building vessels that are 
to compete in the oceanic race where they can be pro- 
cured the cheapest. This at any rate will not dis- 
courage domestic competition nor subsidizing by our 
government, and we may then through some means 
possess at an early day steamers that will sweep the 
present elongated clipper ships from the transatlantic 



service as successfully as the Donald McKay clipper 
sailing ships drove the old blunt hulks out of existence. 
But, any way, ships are not articles of ordinary human 
consumption, and should not be taxed; the interests of 
commerce only should shape their existence and ends. 

T. Silver. 



[Fob the Scientific Amebican.] 
Encke's Comet. 

An observation of Encke's comet was obtained by 
me last night with the nine inch reflector. It was a 
faint and difficult object as seen through slight haze. 
Its form was irregular, slightly elongated north and 
south, and with small central condensation. At the 
time of my observation it was in the upper part of the 
head of the Western Fish — Piscis Occidentalis — or just 
above the star Beta of that constellation. 

For the benefit of those who would like to pick up 
this interesting comet, 1 append a small chart of the 
stars in its vicinity. The Square of Pegasus may be 
readily found high up in the southwest in early eve- 
ning, and as will be seen by the chart the stars Scheat 
and Markab point very nearly to the comet's pre- 
sent position. It is moving very slowly indeed east- 
ward, or very slightly north of east, as indicated by the 
arrow; and as it will not move out of this constellation 
for several weeks, there will be no trouble in finding it 
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with adequate telescopic power. After a while the 
comet will move more rapidly and grow much brighter 
so as to be visible in quite small telescopes. 

This is the shortest periodic comet known, making 
its revolution about the sun in about three and one- 
third years. It was first seen on its present return to 
visibility by Professor Young, of Princeton — probably 
with the magnificent 23 inch equatorial of that observ- 
atory. 

William R. Brooks. 

Red House Observatory, Phelps, N. Y., Jan. 5, 1885. 

• m i * i e> 

English and Foreign Labor Compared. 

Mr. J. S. Jeans, the Secretary of the Iron and Steel 
Institute, lately read a paper on the comparative effi- 
ciency and earnings of labor at home and abroad. The 
author furnished a number of interesting tables, de- 
signed^o show the proportions of the population of 
each country engaged in agricultural, industrial, com- 
' mercial, and professional pursuits respectively. Taking 
his figures from the census reports of 1881, he computed 
that the fourteen million people belonging to the wage 
earning class in the United Kingdom in that year had 
earned a total sum of over £580,000,000, the average be- 
ing about £42 per head, which was an increase of 10 
per cent on the sum computed by Mr. Leone Levi to 
represent the average earnings of the working classes 
of this country in 1867. A large number of details were 
given respecting the earnings of the working classes 
abroad in comparison with those of the United King- 
dom, and the conclusion come to on an analysis of offi- 
cial returns as to the wages for each of the leading 
countries of the world was that in the United Kingdom 
the average wages paid were 45 per cent under those of 
the United States, 42 per cent above those of Germany, 
and 58 per cent above those of France. 

It was also shown that between 1850 and 1883 the 
average earnings paid in a large number of leading in- 
dustries in the United Kingdom had increased to the 
extent of 40 per cent, while in France during the same 
interval the average increase of wages was 53 per cent 
in Paris and 65 per cent in this country. In the United 
States within a much shorter interval, viz., between 
1860 and 1883, the increase of wages had been practically 
identical with that in the United Kingdom for the 
longer interval stated, viz., 40 per cent. A comparison 
was made of the proportions of wage earning families 
and children relatively to the whole population in the 
leading industrial countries of the world, showing that 
women were more largely employed in Austria and 
France than in any other country, and that the largest 
number of juvenile workers was to be found in the 



United States. The largest population engaged in manu- 
factures is to be found in the United Kingdom, where 
it numbers 23 per cent of the whole population, against 
only 13 per cent in Prussia, 12 per cent in France, and 
7J£ per cent in the United States. With respect to the 
efficiency of labor the author showed from statistics of 
work done in cotton factories, in mineral industries, in 
bricklaying, and earthwork, and other occupations, 
that English labor was considerably more efficient than 
that of any other country with regard to the quantity 
produced in a given time. 



The Piece Dyer's Troubles. 

In woolen piece dyeing numerous mishaps occur, for 
which the dyer is generally held responsible, and which 
often cause most serious troubles, litigation, loss of 
time, work, money, and patronage, unless he can posi- 
tively lay the fault at somebody else's door. If in 
weaving the yarn is not kept uniformly moist, the natu- 
ral consequence is, that the tissue is not evenly close in 
all its portions, wet yarn working in closer than dry, 
and this is the reason why some parts of the piece ab- 
sorb more dyestuff, that is, appear darker than others; 
the pieces show various shades of color. From the same 
cause arise fusty stains, while the pieces are piled upon 
one another in drying. 

Silver stains, blue or white coloring upon the cut, 
dark clouds, are liberally charged to the dyer. They 
are caused by soap contained in the material, which 
was imperfectly washed before being brought to the 
dyehouse. Fulled goods being not unf requently rinsed 
in calcareous water, a lime soap is formed in the fiber, 
which resists any dyestuff. This is particularly the 
case with thin goods, as with heavy goods the greater 
quantity of alkalies contained in them is apt to neu- 
tralize the effect of the lime salts. When the lime 
soap is once formed by the use of hard water, a perfect 
dye is rendered impossible; still the dyer is blamed for 
not boiling the goods long enough in the bath, as if 
that could have remedied a fault in the goods which 
he has no means to discover beforehand. He can how- 
ever use precautions, which may be unnecessary in 
some instances, but will aways place him on the safe 
side, and ought not, therefore, to be neglected in any 
case. They consist simply in running the tissues, be- 
fore dyeing, in hot water to remove any traces of soap 
which may have been left in it by neglect in previous 
manipulations. 

If the dye does not turn out level, however, the dyer 
cannot always shirk the responsibility, as the fault is 
often his own. Saving of time and labor is saving of 
money, but injudiciously applied that rule works the 
other way. To produce a good, level dye no solids 
whatever, either mordants or dyestuffs, ought to be 
thrown into the bath, but must be added after com- 
pletely dissolving them separately. No general rule is 
more frequently failed against, and no surveillance can 
be too strict in this respect. 

Probably every dyer who has tried to make work 
short by sewing many pieces together and running 
them at an increased speed, has made the experience 
that the goods looked cloudy. Notwithstanding their 
expeditiousness, the material had a too long time to lie 
doubled up. For dark colors it is not advisable to run 
more than one hundred yards at a time. Another often 
neglected precaution is, to let the pieces cool down in 
the tub before reeling up. If lifted while hot, and al- 
lowed to lie for any length of time, creases and fold 
marks are produced which are hard to remove. With 
some colors, particularly those dyed upon chrome mor- 
dant, this precaution is absolutely indispensable, as 
they are apt to deepen and become uneven, if the 
pieces are reeled up while hot. 

Upon vat blue or green pieces, white, yellow, or light 
blue sparks make sometimes their appearance, for 
which the dyer is almost always called to account, 
though the fault lies in the raw material, and can be 
only charged, if to anybody, to the wool sorter. They 
are caused by diseased or dead wool, whose presence 
can be detected at the first run in the vat or dye tub, 
as only the top end of the hair absorbs the dyestuff, 
while the lower part remains colorless or turns yellow, 
as is the case with green. 

That aniline dyestuffs must be added to the bath 
gradually, is a rule known to every dyer ; it is even 
more strictly to be observed in piece dyeing than in 
yarn dyeing.— Textile Color ist. 
■ < in » 

A Young Hero, 

Although only thirteen years of age, Elmer Dwyer, 
of Lynn, Mass., is a hero, having recently saved two 
lads from drowning at the risk of his own life. The 
rescued lads broke through the ice into the deepest 
part of a pond. Dwyer, hearing the cries of the drown- 
ing lads, ran for assistance, and finding no one at hand, 
took a ladder from a yard near by. and. ; after several 
heroic attempts,:'fiucceeded in placing it on the treach- 
erous ice. He then crawled on the ladder to the drown- 
ing boys, and by almost supernatural power succeeded 
in getting them on to it and thence to the shore in 
safety. The rescuer is a lad of slight strength and not 
very good health, and in his bold act was wet through 
to the skin. 



© 1885 SCIENTIFIC AMERICAN, INC 



54 



jftitutltlt JMitmrm 



[January 24, 1885. 



What Fossils Teach. 

In a recent lecture Dr. P. H. Carpenter, of Eton Col- 
lege, mentioned the case of Greenland as an illustration 
of the manner in which the earth's history is read from 
fossils, those remains of by-gone life which in the mid- 
dle ages were regarded as " sports of nature." Fossils 
of four climates, all warmer than the present icy one, 
are found in that country. Remains of the oak and the 
maple tell us that the climate was once very similar to 
that of England to-day, and the coal, found lower 
down, shows that something approaching tropical heat 
prevailed at an earlier period. The fossils of certain 
sea creatures appear on the land, and that Greenland 
once lay beneath the sea and that its water was tem- 
perate, while the coral, obtained still lower down, must 
have grown when the waters were still warmer. 

m < ■ > — 

IMPROVED DREDGER. 

The engraving herewith represents a dredger, on 
Messrs. Bruce & Batho's system, lately constructed for 
use in British Burmah. It is designed to work to a depth 
of 15 feet, and is of the following general dimensions: 
Length, 120 feet; breadth, 32 feet; depth, 7 feet; and 
mean draught, 3 feet. The vessel is propelled by twin 
screws worked by independent pairs of high pressure 
engines, supplied by steam from an ordinary marine 
multitubular boiler, 9 feet in diameter by 9 feet 6 inches 
long. 

The whole of the operations involved in working the 
excavator are, says Engineering, performed by hy- 
draulic power, which is furnished by a pair of direct- 
acting differential pumping engines with steam cylin- 
ders 15 inches in diameter and pumps 4H inches in di- 
ameter, the stroke of both being 18 inches. All the 
rains are controlled by slide valves placid amidships, so 
that one man can regulate the whole of the motions 
without leaving his station. The excavator is mounted 
on the end of a beam pivoted on frames fixed to the 
deck. This beam is raised into the position in which 
it is-shown in the engraving by a hydraulic ram about 
half way between the center and the excavator, and it 
is caused to descend partly by the weight of the exca- 
vator, and partly by a smaller hydraulic ram near the 
other end. The excavator itself is worked by two rams 
coupled together by side rods, so that they move in 
unison. The lower and larger ram is connected by rods 
to the three segmental scoops, and serves to draw them 
together when they are receiving a load of soil, shingle, 
or rock, a pressure of 30 tons being available and amply 
sufficient for that purpose. The smaller ram opens the 
excavator when it is raised. 

The two hydraulic cylinders with the hemispherical 
shell, and the casting to which its component parts are 
attached, are hinged to the beam by a universal joint, 
through the trunnions of which the pressure water en- 
ters. The chute for discharging the spoil is connected 
to the beam, and follows the excavators ready to receive 
its load as it falls. The speed of working is about forty 
lifts an hour, and, as the excavator has a capacity of 



MAGICAL APPARITION OF A DRAWING ON WHITE 
PAPER. 

It is well known that the vapors of mercury are very 
diffusive in their nature, and some quite singular ex- 
periments have been devised based upon this, and upon 
the fact that the salts of silver and the cholorides of 
gold, platinum, iridium, and palladium are affected 
by these mercurial vapors. 

If any one, for instance, should write upon a sheet of 
white paper with chloride of platinum, no mark would 
be visible, as the liquid is quite colorless. If, however, 
the same sheet of paper should be held over a little 
mercury, the metal will be brought out on the paper in 
dark tints. This magical apparition of a figure or 
drawing on a sheet of paper which appears to be per- 
fectly white is very astonishing to the spectator. 

On the other hand, reversing the experiment, a no 




MAGICAL APPARITION OF A DRAWING ON WHITE PAPER. 

less marvelous result is obtained. At first expose the 
drawing in writing to the gases of mercury; the lines 
will become charged with mercury, and then by simply 
bringing the drawing in contact with a sheet of paper 
previously sensitized with a solution of platinum, the 
drawing will be reproduced, line for line, on the white 
paper. 

Drawings made in this wa"y give a charming effect, 
the tones being Very soft and the lines being distinct 
and clear. — Le Science and La Nature. . 



The Boiler Batteries at New Orleans. 

Just outside the Main Building, beyond Machinery 
Hall, are*the monster batteries of boilers that supply 
the steam power to the stupendous engines of the Ex- 
position. 

The first battery is composed of four boilers, 28 feet 
long, 48 inches in diameter, occupying a frontage of 
22 feet, having each two 16 inch flues and of 200 horse 
power. They were built by William Mitchell, of Louis- 
ville. 

The next live batteries come from Mcllvaine. of ( 'in- 



The American Steam Boiler Company, of Chicago, 
furnishes a battery of two boilers, 60 inches in diame- 
ter, 16 feet long, containing fifty 4 inch tubes; two 
boilers 54 inches in diameter, 16 feet long, containing 
fifty-seven 33^ inch tubes; horsepower, 500. 

The next battery is from William Mitchell, of Louis- 
ville, and is an exact duplicate of battery No. 1. 

Armstrong Bros., of Springfield, O., have two batte- 
ries of four boilers, 28 feet long, 42 inches in diameter, 
and two 16 inch flues each, and are 200 horse power. 

These batteries are so arranged as to be used all to- 
gether or independently. They all lead into one main 
steam pipe, 500 feet long and 30 inches in diameter, 
and built of 5-16 homogeneous steel. The water supply 
is furnished by a system of duplex pumps that discharge 
into one main, with branches leading to each battery 
of boilers. The pressure in the water main is always 
maintained from 20 to 30 pounds greater than the 
pressure in the boilers, so as to equalize all frictional 
resistance in the pipes and bends, and thus insure at 
all times a constant supply of water to any or all 
the boilers. Each battery is regulated independently 
of the others by separate valves in charge of the engi- 
neer on watch. 

The water supplied is taken up cold by the pumps 
and discharged into a manifold having a four inch 
steam pipe connection, and is forced through about 
1,200 feet of four inch pipe that is incased in the main 
exhaust pipe, which is 40 inches in diameter, built of 
quarter inch iron. The water is thus heated 210° and 
212°, at which temperature it is delivered into the boil- 
ers. The frontage occupied by the several batteries if>, 
400 feet, and they will have a combined force of 6,000 
horse power. 

Each battery has its own smoke stack, the draught 
of each being wholly independent of that of the others. 
The furnaces employed, and on which most of the boilers 
sit, are of a style that has been successfully in use for 
years throughout the Western and Southern States, and 
which has a record of evaporation of 10 pounds of 
water per pound of combustible. They are constructed 
on the regenerative principle, the object sought being 
complete combustion and the prevention of the smoke 
nuisance so much complained of in all large cities. 
The smoke stacks of the different batteries run from 
45 to 110 feet in height and from 40 to 60 inches in dia- 
meter. The building of most of the furnaces and the 
supervision of the entire line of boilers is under the 
general superintendence of Mr. Louis Metesser, of In- 
dianapolis, a gentleman highly qualified by education 
and experience for the position. — Times-Democrat. 



Scotch Dredges for the Panama Canal. 

A Panama dispatch says: The first of the Scotch 
dredges for canal work arrived in this bay on Novem- 
ber 24, haying made the voyage from Scotland in 
eighty-eight days. The dredge is 170 feet long, her 
greatest breadth is 26 feet, and her depth 12 feet. She 




IMPROVED HYDRAULIC DREDGER. 



160 cubic feet, the work done amounts to 300 tons per 
hour. 

As may be seen from the official reports to the Gov- 
ernment of India, the cost of dredging with one of 
these machines is now only Id. per cubic yard, while 
after some years of work the dredger was described as 
" perfect in every way." The fact that all the working 
parts are either on board, out of water, or above the 
material acted upon by the excavator, accounts for the 
great differences in wear and tear as- compared with the 
bucket and ladder type of dredger. 



cinnati. They have each four boilers, 28 feet long, 48 
inches in diameter, and occupy a space 22 feet front. 
Each boiler has two 16 inch flues and a capacity of 200 
horse power. 

Then follow three batteries of six water-tube boilers, 
manufactured by Babcock & Wilcox, of New York, and 
having each 500 horse power. 

John Ward, of New Orleans, furnishes the next bat- 
tery of three boilers. These are '24 feet long, 48 inches 
in diameter, have each seventeen 6 inch flues and a 
capacity of 200 horse power. 



has two compound engines — one for driving the vessel 
and one for working the dredging machinery. Each 
engine is 80 horse power, but can be worked up to 400. 
When clean, she steams eight knots an hour. She is 
the most powerful vessel of the class yet bought by the 
canal company, and she will be followed by several 
others. Their special work will be cutting the main 
channel in shore, from in front of the anchorage of the 
steamers at Flamenco to the entrance of the canal at 
the back of Ancon Mountain. By January it is ex- 
pected that at least two of them will be at work. 
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BHODODENDRON TOVEHEN.E.* 

Sp. n., F. von Muett. 

During a recent ascent of ranges fully 6,000 feet high 
in southeastern New Guinea, it fell to the fortunate lot 
of Mr. Carl Hunstein to discover a grand epiphyte, of 
which he brought a solitary flower, but made a colored 
sketch of the latter also (see Figure). Though it is 
unusual to define any plant botanically from a single 
flower, I feel no scruples in this exceptional case in 
placing at once this superb production of the Papuan 
flora on descriptive record, especially as the material, 
although scanty, allows of referring the plant clearly 
to the genus Rhododendron. Thus also I am enabled 
to fulfill a long-cherished wish to connect with some 
splendid floral treasure the name of the Marquis Goy- 
zueta de Toverena, Consul-General in Australia for the 
Italian kingdom, a nobleman who has given much en- 
couragement to my researches while worthily repre- 
senting there for a series of years his great country. 

Four species of Rhododendron are described from 
New Guinea in Dr. Beccari's Malesia, L, pp. 200, 202; 
they all came from Mount Arfak; so that the addition 
of a southeastern species renders it probable that these 
superb plants occur in numerous specific forms through- 
oi t the higher regions of the Papuan island. This fifth 
congener differs in its white and very large flowers 
from the other four; but R. Konori has also a 7 lobed 
corolla (a characteristic 
otherwise only recorded in 
R. Fortunei), and the num- 
ber of stamens is also about 
the same as in R. Toverenie, 
while the anthers are like- 
wise remarkablyelongated. 
Among the Sikkim species 
of Rhododendron our new 
one approaches to R. Edg- 
worthi; but the flowers are 
numerous (forming indeed, 
according to the collector's 
note, magnificent umbel- 
like bunches of over a 
foot's width), the limb of 
the corolla is broader, the 
tube much longer, the sta- 
mens become increased in 
proportion to the corolla 
lobes, and the anthers are 
longer and pale colored, 
while (as noted by the find- 
er of the plant) the stigma 
and upper part of the style 
are deep red; the foliage 
may also prove very differ- 
ent. 

Our plant comes nearer 
to R. Falconeri, so far as 
the copious masses of its 
flowers, the much-lobed 
corolla, and the numerous 
stamens are concerned; 
but the length and width 
of the flowers is much 
greater, and the shape of 
the corolla is not campanu- 
late. Indeed, only R. Grif- 
fithi in its variety Auck- 
landi comes up to the size 
of the flowers of R. Tove- 
rense; the latter, however, 
is distinguished by the 
comparatively slender co- 
rolla tube, much longer anthers, and a denser vestiture 
of the pistil. Mr. Hunstein speaks of pink leaves next 
the flowers, which' would accord with young leaf -shoots 
of red tinge, such as are observed in several Rhododen- 
drons, particularly R. Fortunei and R. Hookeri. A 
consideration of the fact that the calyx in many species 
of Rhododendron becomes obliterated strengthens the 
view that the floral envelope of Proteacese and a few 
orders allied to them is petaline, not calycine. — Ferd. 
von Mueller, The Gardeners'' Chronicle. 



The minute photographs are placed behind suitable 
minute magnifying glasses, and are so arranged in or 
along the rims of the spectacles or eyeglasses that the 
eyes of the wearer may see either one or all of the pho- 
tographs without moving the spectacles. 

The rim in or along which the minute photographs 
are placed may be either the rim of the spectacles them- 
selves or a detachable rim, which may be applied to 
any spectacles, eyeglasses, or eyeglass. 

The minute photographs may be photographs of 
written or printed matter, maps, charts, views, land- 
scapes, or any object or group of objects from which a 
photograph may be taken. 

Some of the uses to which the microphotoscope could 
be applied are the following: 

For a student. — The series of microphotographs in 
the rims of the spectacles might consist of copies of an 
epitomized grammar, history, geography, or any sub- 
ject the student wished to study. Thus, the subject he 
was studying would be constantly before his eyes for 
reference in his spare moments without the trouble of 
carrying books about with him. 

The rims containing the microphotographs being de- 
tachable, he could at any time change the subjects. 

A lecturer might have the heads of his lectures pho- 
tographed and placed in the rims of his spectacles; a 
lawyer, his briefs 



Tbe Uses of Old Bones. 

A ton of ordinary bones in the principal markets to- 
day is worth about as much as a ton of American pig 
iron, and a ton of the best bones is worth about four 
times as much. For a number of manufacturing pur- 
poses, bones are valuable. The ordinary bones which 
are collected around through the country are burnt to 
get the animal charcoal or boneblack, or converted into 
fertilizers, and are worth about $18 per ton. There are 
many fertilizer manufactories in the country which 
grind bones, and some of them also make boneblack. 

Boneblack is generally in good demand at good 
prices by the sugar refineries for filtering, and bones 
used for this purpose yield a better return than when 
made into fertilizers, for which accordingly only the 
poorer grades are used. These are the ordinary body 
bones of cattle and sheep, the skull being converted 
into fertilizing material also. The bones are rendered 
by being boiled in an open kettle or in closed tanks 
under a pressure of from 15 to 40 pounds. The tank- 
boiled bones are very much preferred by the boneblack 
manufacturers, as by this process the nitrogen is re- 
moved and the carbon left. 

The leg bones of cattle and sheep are used for a num- 
ber of different purposes. The shin bones and feet of 



The Microphotoscope. 

Mr. R. G. Mason, of Douglas, Isle of Man, is the 
author of the following: 

The microphotoscope consists of a pair of spectacles, 
eyeglasses, or an eyeglass, with one or a number of 
minute photographs arranged in or along the rim of 
the spectacles, eyeglasses, or eyeglass. 

* Bhododendron Tmerenm.—Covjnibs containing about twelve flow- 
ers, each on an average 6 inches long and wide; calyx reduced to a ter- 
minal narrow oblique expansion of the stalklet, the latter nearly glabrous; 
corolla pure white, its tube slender cylindrical, about 3 inches long, but 
not half an inch wide at the middle, slightly widened upward, lobes 
seven, horizontal, oblong-ovate, somewhat waved, scantily reflexed at the 
margin for short spaces, rounded-blunt or according to the sketch) occa- 
siona ly sinuous at the summit or there produced into two or three 
lobules; stamens fourteen, somewhat exserted, about 4 inches long, fila- 
ments in their lower portion densely beset with short spreading hair, in 
the upper portion nearly glabrous; anthers linear-cylindrical, nearly or 
fully half an inch long; pistil hardly longer than the corolla tube, 
cover of the stigma patellar, ovary 7 celled, stigma 7 lobed, style about 
1J^ inches long, as well as the ovary fulvous-velvety, except toward the 
summit. — F. v. M. 



cattle contain considerable neatsfoot oil; about a pint 
a clergyman, his sermons; a bicy- ! being obtained on an average from every four feet of 

good sized cattle. The 
skin and thigh bones are 
thoroughly cleansed of all 
meat and grease. The li- 
quor in which they were 
boiled was formerly thrown 
away, but now a very fair 
quality of sizing glue is 
manufactured from it. 
Some shin bones are burnt 
for boneblack or convert- 
ed into fertilizers, but the 
bulk of them are worked 
up into knife handles. 

The round shin bone 
comes from the hind leg, 
and the flat from the fore 
leg. The bulk of the shin 
bones in the Eastern mar- 
ket are shipped to Europe, 
though there is a manufac. 
tory at Newburyport, Mass. 
The knuckles of the shin 
bones are sawed off, and 
used either for lampblack 
or fertilizers. Shin bones 
for knife handles will bring 
over $40 per ton, but for 
burning, etc., only about 
$25 per ton. The knuckles of 
thigh bones are also sawed 
off and used for boneblack 
or fertilizers. The thigh 
bones are worth $80 per ton, 
and are manufactured into 
tooth brush handles. Very 
few are exported. 

The front leg bones of 
cattle are worth about $30 
per ton, and manufactured 
into collar buttons, fancy 
bone trimmings, jewelry, 
parasol handles, etc., both 
here and in England. The 
American factories are in 
Connecticut, Long Island, and Philadelphia. Sheep's 
legs are also manufactured into parasol handles and 
various fancy articles. The bone waste and dust caus- 
ed by the sawing, etc., is used as a feed for cattle and 
hens, and is also worked up into boneblack and fer- 
tilizers. 

Boston, according to the Commercial Bulletin of 
that city, is a smaller bone market than formerly, as 
the gradual falling off in the slaughter of cattle in that 
vicinity, and the increase in the West, has caused a de- 
crease in the amount of bones coming into that market. 
Occasionally cargoes of South American bones are re- 
ceived at that port, and are either bough ' by boneblack 




NEW RHODODENDRON FROM NEW GTJTNEA.-ELOWERS WHITE 



clist, tricyclist, or other tourist, maps, views, and 
plans of the country through which he traveled; a 
shopkeeper, a calendar, ready-reckoner, etc. ; a timber 
merchant or builder, cubes, measurements, and rules; 
travelers on the Continent, list of foreign terms, names 
of articles, foreign money, tables, and so on; a corre- 
spondent, an abridged dictionary of technical or diffi- 
cult words; a member of Parliament, facts and figures 
relating to the subject of his speech; a doctor, formulae; 
a public entertainer, recitations, songs, bon-mots, etc.; 
a musician, whole pieces of music; a detective, crimi- 
nals wanted. 

The inventor says: " It will also be evident that the 
microphotoscope may be applied to a variety of other 
uses too numerous to mention." 

It will be understood that the spectacle or eyeglass 
frames may have in them ordinary reading-glasses when 
worn by those who need them, and when worn by those 
who do not, they may have either plain glasses or no 
glasses at all. 



Influence of Petroleum Cans on the Compass. 

It is now claimed that refined petroleum in tin cases 
exerts an influence on the compasses of a vessel equal 
to the same amount of iron or steel. The masters of 
the German ship J. Weisselholm and the schooner 
Maggie Dallirig have made written reports confirming 
the above, and in the latter case the captain claims 
that his vessel went ashore through an error caused by 
cased petroleum. 



or fertilizer manufacturers or shipped to England. 

m [ i i m . 

Coal In Wyoming. 
In cutting the 1,400 foot tunnel of the Oregon Short 
Line at Twin Creek, Wyoming, seven veins of coal were 
pierced. These dip at an angle of about 40 degrees, 
and are 5, 7, 8, and 20 feet thick. On the west side of 
tunnel, at Mine No. 1, the road is taking coal from three 
veins, respectively 5, 8, and 10 feet, and is tunneling 
for another vein 18 feet thick. At Mine No. 2 they are 
extracting from a 14.foot vein. This coal burns to a 
white ash, is a good steaming coal, but possesses the 
defect of slaking badly upon exposure to the air. In 
mining, about one-fourth is waste, because of this dis- 
position to slake and crumble. 



A Virginia walnut tree was recently sold for $600. 
It was so big the purchasers made money. 
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Surface Llfb in the Gulf Stream. 

The explorations of the IT. S. Fish Commission, chief- 
ly within the last two years, have brought to light 
many wonderful facts connected with the Gulf Stream. 
The deep water dredgings of 1883, and now more strik- 
ingly of 1884, have added multitudes of new types of 
both vertebrates and invertebrates, illustrating those 
features of the deep sea fauna which have been becom- 
ing so conspicuous and characteristic in the zoological 
reports of the last year and more. It is not with the 
individual forms that we have now to deal, but merely 
with the fact that in those, immense depths, 2,000 
fathoms and beyond, the bottom of the sea swarms 
with animal life to a degree that appears almost in- 
credible. The actual bed itself is alive with crusta- 
ceans, mollusks, radiates, etc., while the stratum of 
water so near to it as to be within the depth of a trawl's 
mouth is filled with fishes prowling about for food. 
Whether the mass of water between these strata of 
the bottom and those of the surface is full of living 
objects, we have as yet no means of knowing. 

The trawls pass through all in their descent and 
their ascent, and part of what they eventually contain 
may perhaps have been captured in mid-depth, but it 
is not probable that this can take place to any con- 
siderable extent. 

At all events, our real explorations have to do chiefly 
with the surface and the bottom; and the results ob- 
tained at the surface are in some respects more won- 
derful than those from the deep dredgings. The work- 
ing of the trawls has been freely described and figured, 
but little has been said of the collections made within 
a depth of less than two feet, and yet zoologically 
they are rich beyond all description, and biologically 
they set before us a problem which is not easy of solu- 
tion. The means of collecting are exceedingly simple. 
It is done either with hand nets or drag nets, be- 
ing in either case a metallic ring to which a deep 
gauze bag is attached. They can be used to 
advantage only while the vessel is in very gentle 
motion; and the first impression made by the use 
of a drag net in the Gulf Stream for even a very 
short time is of simple, unbounded astonishment 
at the apparently limitless profusion of animal life. 
One is tempted to believe that the vessel is float- 
ing, not on water which contains animals, but on 
a sea of minute living objects with barely suffi- 
cient water to give them freedom of motion. The 
gauze bag speedily becomes so completely clogged 
with its living load that no water can pass through 
it until it is cleared. Drawing it in and empty- 
ing it into a bucket, perhaps a gallon of "pud- 
ding " is secured, which contains probably a 
greater number of distinct and independent living 
beings than there are human inhabitants of the 
earth at this moment. 

This is no exaggeration. The numbers are 
utterly beyond computation. Of course all of 
these are of extreme minuteness, for the larger 
species easily escape the slow moving net. The 
smaller Crustacea (oopepods, branchiopods, etc.), 
the swimming mollusks (pteropods mostly, 
though not a few cephalopods are, among them), 
various forms of annelids, the tunicates (most espe- 
cially the salpse) — these are swept into the net, 
through whose interstices in the mean time the 
more minute objects have been escaping; but as the 
soft and yielding mass gradually thickens the gauze 
the little things which are really microscopic are de- 
tained on its surface, and serve to increase the mass, 
though hundreds of thousands and even millions are 
needed before they become fairly appreciable. The 
larval stage of the echinoderms is represented with an 
almost infinite richness, and with them come the hy- 
droids and jelly fishes, and then the infusoria, the 
foraminifera, till we reach absolutely the lowest grades 
of animal life, including the well known globigerinss, 
whose microscopic silicious shells are constantly help- 
ing to build up the soft ooze at the greatest ocean 
depths. These are the objects which the gauze net has 
collected while dragged slowly along for perhaps one 
to two hundred yards. And if we have gathered our 
hundreds of millions of individuals within such an ex- 
tent, what effort of the imagination can stretch out to 
numbers which shall even approximately reckon up 
the surface life in the Gulf Stream, were we to take 
but even a single square mile of its extent? For it is 
worthy of note that this richness is not the result of 
concentration. 

In other places (we have a notable example at Wood's 
Holl) there arecertainoccasions when, for a brief period, 
owing to the run of the tide, and the eddies caused 
thereby, we may find a state of swarming animal life 
as remarkable as that which we have specified, but it is 
only for a very restricted space; whereas in the Gulf 
Stream, so evenly diffused are the teeming myriads, 
that out of 150 sweeps of the net only one or two will 
fail to realize very nearly what we have stated. 

Nor is it only in numbers of individuals that the lav- 
ish profusion exists; the catalogue of distinct types, 
reckoned as species, is certainly full of suggestiveness. 
Without counting the majestic and powerful animals, 
drawn together in their wide sea rovings by the abun- 



dant supply of food — the whales, black fish, porpoises, 
etc., and with them the fierce sharks in swarms, together 
with the fleet and savage dolphins, albicore, bassacu- 
das, and so on — it is safe to count the smaller fishes up 
to 25 at the very least. Of the Crustacea in their vari- 
ous grades, there are certainly 50 species. The mollusca 
have 60 distinct specific forms, probably more. Of the 
annelids we find 15; of the tunicates, 8; of the poly- 
zoa, not less than 10; of the echinoderms, 5; of the hy- 
drozoa, certainly as many as 25; while the radiolaria, 
foraminifera, and other infusoria reckon up 30 as a 
minimum. These give us 228 species, which total will 
surely be enlarged by further research. 



MACHINE FOR FRAMING TIMBER. 

The engraving shows a machine for cutting tenons 
on the ends of timbers, such as the "square set "for 
supporting the earth and rock around shaft, drift, and 
tunnel cuttings, and for use in framing timbers for 
other purposes. The two saws are mounted upon a 
fixed frame so as to rotate at right angles to each 
other, and so as to cut to the same line both ways 
through the timber. The timber carriage has a for- 
ward and backward motion, and is provided with ro- 
tatable timber clamps, by which the timber may be 
turned axially, in order to present all of its faces to 
the saws. That portion of the carriage which carries 
the clamps is so mounted as to rotate horizontally, 
thus permitting both ends of the timber to be pre- 
sented to the saws. The timber clamp frame is ad- 
justable toward and away from the saws, to govern 
the length of the framed timbers. 

The various devices by which all of these motions 
are effected are simple in construction, durable, and 
permit of easy and rapid manipulation, and are so 
placed as to be within convenient reach of the operat- 




BLEY'S MACHINE FOR FRAMING TIMBER. 

or. It will also be seen that when once placed in the 
machine the timber is under complete, control of the 
operator. 

Additional information concerning this timber fram- 
ing machine can be obtained by addressing the in- 
ventor, Mr. William J. Bley, of Silver King, Arizona. 



An Electric Tram Car. 

Experiments have been carried out for a few months 
past in a quiet and systematic way with a view of de- 
termining the value of secondary batteries, in conjunc- 
tion with electro motors, for the propulsion of tram cars 
in crowded cities. Mr. A. Reckenzaun has designed, 
and the Electrical Power Storage Company has con- 
structed, apparatus which, says the Engineer, promises 
a very handy means of locomotion on street rails, and 
for more than two months past a car has been running 
on a line put down for experimental purposes in the 
yard of the Storage Company at Millwall. The line — 
4 feet 8*4 inches gauge — is 400 feet long, forming a right 
angle of nearly equal sides, so that about ■ half way a 
curve of 35 feet radius has to be passed. From one 
end, as far as the commencement of the curve, the road 
is tolerably level; but with this curve commences an in- 
cline of 1 in 40, which rises gradually until it reaches 
the maximum of 1 in 17 nearly at the end of the up 
journey; thus it is impossible to make a rush for the 
hill, on account of the sharp curve intervening. The 
car itself is an old one procured from one of the me- 
tropolitan tramways, and it has done many years' 
service while drawn by horses on the Greenwich, West- 
minster line. The body of this vehicle weighs %% 
tons, and it accommodates forty-six passengers. The 
accumulators furnishing the electric energy are of a 
special type manufactured by the Storage Company, 
to the designs of Mr. Reckenzaun. Stowed under the 
seat on long trays, which run on rollers for their 
speedy removal, they are out of sight, and . the whole 
car internally and externally has the ordinary appear- 
ance. The motor and gearing — Reckenzan's patent — 
are placed underneath the car, and occupy so little 



space that to an ordinary observer they are invisible. 
The speed may be varied from three miles to ten miles 
per hour. 

Electric tram cars propelled by accumulators have 
been made and tried on several occasions in London, 
Paris, and Brussels, but hitherto with little success, and 
eminent men have pronounced the accumulator sys- 
tem of motive power as impracticable. One of the 
main reasons assigned was that batteries were much 
too heavy.. The Electrical Power Storage Company 
has, we are told, reduced the weight without sacrific- 
ing either efficiency or durability. The accumulators 
in the car under notice weigh 134 tons, the motor, 
gearing, and accessories weigh about % ton, bringing 
the total weight of motive power to \% tons for a car 
which, with its full complement of passengers, weighs 
itself 5% tons; while the batteries, motor, and gearing 
are capable of furnishing at any desired moment a 
power of sixteen horses if required. Comparing this 
weight of 1}£ tons, with that of a steam tramway loco- 
motive, or a compressed air locomotive, either of which 
will weigh some eight or ten tons to do the same 
amount of useful work, stored electricity has the ad- 
vantage in proportion of about five to one, so long as 
the propelling force is directly proportional to the 
weight moved. It has also been said that there is a 
great waste of power in the use of accumulators for 
motive power, as the conversion of energy has to pass 
through. several stages, viz., steam into electric current, 
current into oxygen and hydrogen, and these again 
into current and electro-motive power. It can be shown 
from prolonged experiments and practice that the total 
loss of energy with all these transformations is 06 per 
cent between the steam engine and the tram rails. 
Tramway steam locomotives consume from three to 
four^times as much fuel per horse power as large sta- 
tionary engines, such as would be used for driving 
dynamo machines; and bearing this in mind, an 
efficiency in the electrical tram car far below the 
one quoted above would still be considered econo- 
mical. The prime cost of the electrically propelled 
cars- with the charging station is less than steam 
cars, and the depreciation and repairs of machin- 
ery must also be less, on account of the few wear- 
ing parts and the complete protection from dirt. 

The running cost, including 15 per cent depre- 
ciation on machinery and 50 per cent on accumu- 
lators, is given as 3'5d. per car mile, which is about 
one-half of the cost of horsing on tram lines. The 
car on the line at Millwall runs for two hours 
with one charge, starting, stopping, and reversing 
every sixty seconds, and the discharged accumu- 
lators can be replaced, it is said, almost as quickly 
as changing a pair of horses, by means of a trolly, 
which brings and removes the trays of cells, run- 
ning on rollers. The whole arrangement has been 
very carefully worked out in every detail, the me- 
chanical parts being as well arranged. The load 
is distributed upon two small bogies, so that no 
objection can be raised on the part of tramway 
companies using light rails laid for horse car traffic, 
and the old rolling stock can be readily utilized 
by putting the bogies which carry the motor under 
the car, and fitting the space under the seats for the 
reception of the accumulators. The .car is brilliantly 
lighted by four 20 candle power Swan lamps, and bell 
pushes inside the vehicle enable the passengers to call 
the conductor and driver at the same time by the ring- 
ing of electric bells. 



Rise of tlie Swedish Coast. 

An examination of a series of water marks set in 1750 
all round the Swedish coasts, from the -mouth of the 
Tornea to the Naze, in order to settle a dispute between 
the Swedish astronomer Celsius and some Germans, as 
to whether the level of the Baltic had been rising or 
sinking, shows that both parties were right. The 
gauges were renewed in 1851, and again this year, and 
have been inspected regularly at short intervals, the 
observations being carefully recorded. It appears, says 
Nature, that the Swedish coast has been steadily ris- 
ing, while that on the southern fringe of the Baltic has 
been as steadily falling. The dividing line, along which 
no change is perceptible, passes from Sweden to the 
Schleswig-Holstein coast, over Bornholm and Laland. 
The results have lately been published by the Swedish 
Academy of Sciences; and it appears from them that 
while during this period of 134 years the northern part 
of Sweden has risen about 7 feet, the rate of elevation 
gradually declines as we go southward, being only 
about one foot at the Naze, and nothing at Bornholm, 
which remains at the same level as in the middle of the 
last century. The general average result would be that 
the Swedish coast had risen about 56 inches during the 
last 134 years. 

1 * M ) — . ■ 

The friends of Professor Huxley will be pained to 
learn that his health is so impaired that he is obliged 
to spend the winter in southern Europe. From last ad- 
vices he was staying at Naples, and is already much the 
better for rest and change. He will pass a month or 
two at the interesting old city of Amalfi, where it is 
hoped he will regain perfect health. 
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Dearborn Observatory, Chicago. 

Prof. G. W. Hough gives a very interesting report 
for 1884. 

The instruments in constant use are the great equa- 
torial, the Repsold meridian circle, chronograph, and 
the various standard clocks. All have been kept in 
good working order by making the necessary repairs. 

Since the date of the last report the gas engine has 
been placed in the tower for turning the dome. It is 
connected with the crank shaft by means of bevel gear 
and one counter shaft, so that but very little of the 
power is consumed by the belting. It is started in- 
stantly, and requires no cleaning or adjusting. A little 
blacklead on the piston and slide valve once in two or 
three weeks is all the attention required. It has a 
working power of 8,000 foot pounds, or about one- 
fourth horse power. 

During recent years a great deal has been said with re- 
gard to the construction of large domes, in order to make 
them readily manageable. From our experience with 
the Chicago dome, we believe the most satisfactory solu- 
tion of the problem is the employment of some mecha- 
nical motor . There are three forms of force readily 
accessible to most observatories, viz., water power, gas, 
and electricity, either of which is readily manageable. 
Our small engine is capable of turning the dome through 
180° in five minutes, so that the time lost in changing 
from one part of the heavens to another is a matter of 
no consequence. 

As heretofore, standard time has been furnished to 
the city of Chicago daily. The signal clock has trans- 
mitted its beats to the Are alarm office without inter- 
ruption during the year. 

On nearly every clear day or night meridian observa- 
tions for time have been made with the Repsold meri- 
dian circle. Since the date of the last report such ob- 
servations have been secured on one hundred and fifty- 
six days, or an average of rather more than two and 
one-half days in each week. The time signals have 
generally been correct within two-tenths of a second, 
and the accumulated error during protracted cloudi- 
ness has rarely amounted to one second. 

The going of the standard clock has been such that 
the probable error for one week would fall within one 
second. At 9 A. M. of each day all the clocks and the 
chronometer are compared on the chronograph, and 
the transmitting clock adjusted when necessary. 

The standard meantime clock, placed in the city fire 
alarm office, has been kept as nearly correct as was 
practicable. Its error has been furnished to me daily 
by telegraph, and whenever it needed adjustment it 
has received my personal attention. 

The work with the great equatorial has been confin- 
ed to a few special subjects, viz., such observations as 
are only possible with the best telescopes. 

The following objects were systematically observed: 

Pons-Brooks comet. 

Difficult double stars. 

The planet Jupiter. 

The satellites of Uranus. 

Miscellaneous observations. 

The Pons-Brooks Comet, although it did not attain 
great brilliancy, yet was an object of interest on ac- 
count of its periodicity, being identical with the comet 
of 1812. 

The head, or nucleus, was examined whenever the 
seeing was favorable for change of structure in the sur- 
rounding envelopes. 

Near the time of greatest brilliancy the envelopes 
were fan-shaped, similar to the cornet of 1861; but the 
changes in structure were not remarkable. 

During the year I discovered thirty-two new double 
stars, most of which are difficult, and can only be ob- 
served when the seeing is good. 

The micrometer measurements of double stars for 
the most part have been confined to those which I dis- 
covered in previous years. 

The companion to Sirius, a difficult object for most 
telescopes, was systematically measured by Mr. S. W. 
Burnham and myself. On nights when the seeing was I 
suitable for micrometer work on other objects, we had 
no difficulty in measuring it. 

The observations of recent years seem to indicate 
that the period of revolution for the companion will be 
longer than that indicated by theory. But a few years 
more of careful observation will probably be necessary 
to definitely determine the orbit. 

The planet Jupiter has been carefully observed on all 
possible occasions, and micrometer measurements made 
on the salient spots and markings, for the determina- 
tion of their latitude and longitude. As the opposition 
of the planet occurs now at a very unfavorable season 
of the year, it is somewhat difficult to follow up the 
minor spots and markings, since they usually require 
first-class seeing for their observation. 

In making physical observations on any celestial ob- 
ject, the quality of the image is an important matter, 
and unless it is carefully taken into account, may lead 
the observer to very erroneous conclusions regarding 
the phenomenon in question. This fact should espe- 
cially be borne in mind in making physical observa- 
tions on the disk of a planet. 

We believe the erroneous statements regarding sud- 



den changes on the disk of the planet Jupiter, made by 
both ancient and modern astronomers, are largely due 
to this cause. 

During the past five years of our study of Jupiter we 
have met with so many instances of alleged phenomena 
which were not real, that we believe the subject re- 
quires very careful consideration on the part of all ob- 
servers. 

This criticism is not merely an opinion on our part, 
but is based on direct and positive knowledge. 

As heretofore, the principal object of interest on the 
disk of Jupiter was the great red spot first noticed in 
1878. During the past opposition it has usually been of 
a pale brown or pink color. When the seeing was un- 
usually good, the color was unmistakably a pale pink. 

This remarkable object has maintained its size, shape, 
and outline, with very slight change, during the whole 
five years of its observation here. 

During the past opposition it was alleged in foreign 
journals that the spot had lost its outline, and become 
merged in a faint belt on the following end. This 
statement is entirely erroneous, as it was subsequently 
seen on various occasions with the Chicago telescope 
entirely separate and distinct from any belt, and pre- 
senting the same outline that it did in 1879. 

The most marked change has been in its visibility. 
During the latter portion of the previous opposition it 
became very faint, and was announced to have disap- 
peared; but observations were made on it at the Dear- 
born Observatory as long as the planet was visible. 

During the present opposition, when the seeing was 
not good, micrometer observations of the spot were 
difficult, and hence the measures are subject to greater 
error than during the earlier years. 

White spots, near the equator of the planet, were 
observed in different longitudes, all of which give es- 
sentially the same rotation period. 

The observations of the principal spots observed in 
1879 and subsequent years indicate a retardation in 
their motion, as compared with former observations. 

The "equatorial white spot," so called, consists of a 
group of at least three or four distinct spots, lying in 
nearly the same latitude, and differing from four de- 
grees to twenty-five degrees in longitude. Very often 
two or three of these objects are visible at the same 
time, .and then again- for considerable periods only one 
can be seen. During the past opposition two were usu- 
ally observed. These spots were not absolutely fixed 
with reference to each other, but remained, however, 
for some months in the same vicinity. 

The envelope in which they are situated moves with a 
velocity of 260 miles per hour, and makes a revolution 
around the planet in about 44^ days. 

The approximate uniformity of this motion during so 
many years leads us to conclude that the force actuat- 
ing its motion is of a degree of permanency similar to 
that of gravity. The problem of the physical constitu- 
tion of the surface of Jupiter is yet a mystery. We 
need more exact and continuous observations on the mi- 
nor details. 



Curious Experiment with Sewage. 

A curious experiment was shown a year or two ago, 
in which a long glass tube was filled with earth, and 
sewage poured in at the upper end. If the tube was 
long enough, perhaps six or eight feet, the liquid issued 
from the bottom clear and pure, its dissolved and sus- 
pended organic matters having been oxidized by the 
soil. If, however, before pouring in the sewage, a little 
dilute chloroform were allowed to filter through the 
earth, sewage subsequently applied passed through the 
tube without change, the oxidizing action of the soil 
being completely suspended. After some hours or 
days, the soil regained its oxidizing quality. This ex- 
periment was believed to show that the oxidation of 
organic matters in sewage was something more than a 
chemical reaction, and that it depended, at least to a 
certain extent, on the presence of small living organ- 
isms whose activity could be temporarily suspended 
by an anaesthetic, and with it the oxidation of the 
sewage. 

This theory has now been confirmed by additional 
observations, and the little creature which converts 
into fixed and harmless salts the putrefying impurities 
of such sewage as it can reach is believed to be a micro- 
coccus somewhat resembling the yeast plant. Many 
and varied tests have been made to determine the con- 
ditions under which the disinfecting microbe lives and 
acts, and a good deal has been learned about its habits. 
It is found that it flourishes best, and is most efficient, 
at a temperature of about ninety-eight degrees Fahr- 
enheit, nearly the temperature of the blood. At higher 
or lower temperatures its action becomes more feeble, 
and ceases altogether near the freezing point, or above 
one hundred and thirty degrees. Experiments to show 
its distribution in a clay soil show that it is most 
abundant in the upper six inches, but is found to a 
depth of a foot and a half. Below that depth it can- 
not live, and soil taken more than eighteen inches be- 
low the surface has hitherto always failed to induce 
any change in nitrogenous solutions to which it was 
applied. 



These experiments cast a great deal of light upon 
many questions of sewage disposal by subsoil or surface 
irrigation, and further tests, made with some reference 
to this, would be easily made, and extremely valuable. 
It is found, for instance, that nitrogenous solutions, in 
order to be acted upon by the oxidizing ferment, must 
be alkaline, acid liquids remaining unaffected. This 
observation shows at once that where sewage is to be 
purified by irrigation, chemical wastes must be kept 
out of the drains. Normal house sewage is generally 
slightly alkaline, and in good condition for conversion, 
but the admission of the acid or poisonous wastes from 
a dyehouse, metal working shop, or manufactory of 
any other kind might render the sewage of a whole 
town incapable of purification. — Amer. Architect. 
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Proposed Employment of Electric "lotors on the 
Elevated Railways, New Tfork City. 

According to the calculations of Prof. Moses G. Far- 
mer, it will only cost about one-quarter as much to run 
the elevated railways by electricity as is now paid for 
steam locomotives. His calculations are as follows: 

A stationary plant can be erected somewhere near the 
middle of the line, not far from Sixty-third Street, this 
plant to consist of one or more stationary steam engines 
of the best type, capable of developing 1 horse power 
by the combustion of \% pounds of coal per hour per 
horse power, by the use of such coal as does not cost 
over $2.50 per ton of 2,240 pounds. 

There are in use on this line 20 locomotives of 110 
horse power each at the busiest hour of the day, and 
that each locomotive consumes — per horse power per 
hour — 5 pounds of coal that cost $4 per ton of 2,240 
pounds. 

The rails now in use are steel and weigh 70 pounds 
per yard, and that a central steel rail of 70 pounds per 
yard will be laid for the purpose of conveying the elec- 
tric current to the motors. 

One mile of such steel will offer about 1-20 of an ohm's 
resistance, and that the aggregate internal resistance 
of the dynamos concerned in producing the current 
will not exceed 1-200 of an ohm. 

From the central station sufficient current will be 
supplied to both tracks to energize at the same instant 
all of the twenty electric locomotives, no matter on 
what part of the tracks these motors may be situated. 

One horse power is the equivalent of 746 ampere-volts, 
and 20 x 110 x 746 = 1,641,200 ampere- volts, in the ag- 
gregate, reach these motors. 

Dynamos can be constructed as shall convert 90 per 
cent of the mechanical power applied to them into cur- 
rent electricity, and I also assume that such elec- 
tric motors can be constructed and used as shall con- 
vert 90 per cent of electricity which they receive into 
power used to draw the trains which are attached to 
them. 

The Second Avenue Railway is 6J^ miles in length. 



Invention of Gunpowder. 
In a paper recently read before the Shanghai branch 
of the Royal Asiatic Society, Dr. Macgowan affirms the 
claims of the Chinese to be the originators of gunpow- 
der and firearnis. This claim was examined in an elabo- 
rate paper some years ago by the late Mr. Mayers, and 
decided by him in the negative. Dr. Macgowan admits 
that gunpowder as now used is a European discovery. 
Anterior to its granulation by Schwartz it was a crude 
compound, of little use in propelling missiles; this, says 
the writer, is the article first used in China. The in- 
cendiary materials stated by a Greek historian to have 
been employed by the Hindoos against Alexander's 
army are stated to have been merely the naphthous or 
petroleum mixtures of the ancient Coreans. and in early 
times used by the Chinese. The "stink pots," so much 
usedjby Chinese pirates, are, it appears, a Cambodian in- 
vention. Dr. Macgowan states also that as early as 
the twelfth or thirteenth century the Chinese attempt- 
ed submarine warfare, contriving rude torpedoes for 
that purpose. In the year 1000 an inventor exhibited to 
the then Emperor of China ' 'a fire-gun and a fire-bomb. " 
He says that while the Chinese discovered the explosive 
nature of niter, sulphur, and charcoal in combination, 
they were laggards in its application, from inability to 
perfect its manufacture; so, in the use of firearms, fail- 
ing to prosecute experiment, they are found behind in 
the matter of scientific gunnery. 



The Ammonlacal Ferment. 

By ammoniacal ferment the author means that which 
transforms urea into ammonium carbonate. It exists 
in considerable quantities in the soil, in the atmosphere, 
in the waters on the surface of the earth, in rain, and 
in many underground waters. It acts as well in a baro- 
metric vacuum as at the normal pressure or even under 
a pressure of three atmospheres. It decomposes urea in 
presence of air, of oxygen, nitrogen, hydrogen, car- 
bonic oxide, and nitrogen monoxide. With the excep- 
tion of chloroform, which delays its action, anaesthetics 
have no effect upon it. Antiseptics do not interfere 
with its action, except when used in very large quanti- 
ties. — A. Ladureau. 
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ENGINEERING INVENTIONS. 
A car coupling has been patented by 

Mr. John Q. Ogden, of No. 46 Jackson Street, 111. This 
invention relates to means for automatically coupling 
and uncoupling railway cars without going between 
them, and to this end covers novel details of construc- 
tion and arrangement of parts. 
A steam boiler has been patented by 

Mr. Michael E. Herbert, of St. Joseph, Mo. The boiler 
combines an upper section with a semi-annular cham- 
ber communicating with a semi-cylindrical chamber at 
its rear end, the lower and inner section having a semi- 
annular chamber, and having the hollow bridge com- 
municating therewith, circulating pipes connecting the 
sections together, and the coal magazine located at the 
front end of the boiler. 



AGRICULTURAL INVENTIONS. 

A cotton harvester has been patented 
by Mr. George W. Purcell, of Black Hawk, Miss. It is 
a device which can be held to the body and operated by 
hand, and combines a fork in which is journaled a 
picker disk, with cleaner brushes and means for re- 
volving the disk. 

A combined band cutter and feeder for 
thrashing machines has been patented by Mr. David 
Grubb, of Waldron, Ind. The cutters consist of circu- 
lar disks with sharp edges to be pressed down in the 
sheaves, to insure the cutting of the bands, and the 
feeders have prongs or teeth to spread the grain and 
distribute it. 

A roller bearing has been patented by 

Messrs. Henry H. Clay and Millard D.Philleo, of Cedar 
Falls, Iowa. The bearings are formed by ferrules fixed 
to the ends of the roller, to revolve in grooves in the 
faces of their supporting bars, with other novel features, 
the special object being to prevent clogging at their 
ends of endless carrier rollers of harvesting machines 
by straws and the like winding around the axles or gud- 
geons. 
A convertible plow has been patented 

by Mr. Henry D. Terrell, of Covington, Ga. It is made 
with a foot plate or piece with edge flanges, and an off- 
set shouldered end allowing the attachment thereto of 
interchangeable side plates or wingsand plow pointsof 
various kinds, so as to make, as required, a scooter or 
bull nose plow, a turning plow, a shovel plow, and a 
scraper plow; also permitting small or short plow 
points to be used. 

+++ 

MISCELLANEOUS INVENTIONS. 

An apparatus for the electrolytical sepa- 
ration and deposition of metals has been patented by 
Mr. Bernard Moebius, of Chihuahua, Mexico. This appa- 
ratus is for refining silver and separating it from gold, 
platinum, copper, lead, and other metals, by elec- 
tricity. The anodes and cathodes form the elements of 
an electric battery, the solution of which is contained 
in a liquid proof tank, the contents of which may be 
heated by steam pipes as desired, enameled metal or 
earthenware being necessary for the tanks when the 
contents are to be heated. The cathodes and anodes 
have brushes for preventing the accumulation of me- 
tals and peroxides and bubbles of oxygen or hydro- 
gen on the elements, and the exciting liquid consists 
of a solution of nitrate of silver acidulated with nitric 
acid, to which quantities of nitrate of copper are added. 
By heating the solution its resistance is decreased, and 
the decomposition of the anode is greatly facilitated. 
It is claimed for this apparatus that the operation is 
continuous and very simple, and large quantities of 
silver can be rapidly refined at a low cost, as only a 
small quantity of chemicals is used; the apparatus re- 
quires but little attention, all the parts can be easily 
replaced, and there is no need of filtering, transferring, or 
handling acids producing noxious and dangerous gases. 

A bottle stopper has been patented by 

Mr. Charles L. Morehouse, of Brooklyn, N. Y. It is 
simple in construction, having a threaded screw ring 
and cap, and various novel features, making a strong 
and durable stopper to seal tightly fruit jars, cans, or 
other vessels. 

A hub cap has been patented by Mr. 
Albert F. Taylor, of Fawtucket, R. I. This invention 
covers a novel construction and arrangement of parts 
for closing the outer end of a hub, and thus preventing 
the grease from flowing out and sand from passing in 
between the axle box and axle. 

A garment has been patented by Mr. 
Ignac Pick, of London, Middlesex County, England. 
It combines in a single article a cape, boa, and muff, 
the muffs or pockets for the hands being at the lower 
edge of the cape, and the boa being stitched around 
the neck to form a collar. 

A feathering paddle wheel has been pa- 
tented by Mr. James Williams, of Laytonville, Md. 
This invention relates to such wheels formed with ro- 
tary paddles supported on radial shafts and operated 
by cams located within the wheel hub, and covers a 
special construction and arrangement of parts. 

A detachable button or stud has been 
patented by Mr. Jacob L. Lindauer, of New York city. 
It is made with a back plate with a spring, and slotted 
to receive the bent parts of two J-shaped bars which 
have teeth in their adjacent convex surfaces, whereby 
both the bars will beturnedby the movement of either. 

A harness and neck yoke for double 
teams has been patented by Mr. Roswell R. Noyes, of 
Darlington, Wis. The back pads or skirts have means 
for holding the ends of the neck yoke, and the neck 
yoke is adapted so to be held, whereby the weight of 
the tongue of the vehicle may be borne upon the backs 
instead of the necks of the horses. 

A chamfering plane has been patented 
by Mr. Richard V. Wicks, of Brooklyn, N. Y. It has 
a peculiarly constructed stock with an enlarged oblique 
opening down through it for introducing a guide corre- 
sponding with the shape of the chamfer or moulding, 
and the cutter being also suitably formed, with other 
novel features. 

A combination gauge has been patent- 
ed by Mr. Andrew J. Hellings, of Philadelphia, Pa. 



This invention covers a novel design of gauge for use 
by mechanics for squaring corners and hexagonal cor- 
ners, gauging equilateral triangles, finding the center 
of a square, measuring the angle of a center hole, mea- 
suring the depth of apertures, etc. 

A dish warmer has been patented by 
Messrs. Richard V. Lewis and Henry C. Conger, of 
New York city. The device is constructed to inclose 
the dishes, and is designed to be placed near the table 
in the dining room, where the heat rising from the 
most convenient fuel or a lamp will heat the dishes and 
keep them warm till required for use. 

A hoof clamp has been patented by Mr. 
Alexander H. Carroll, of Philadelphia, Pa. It is form- 
ed of two clips, each having a hook prong at the end on 
its inner surface, and a transverse dovetail groove in 
the front surface, with a key fitting in the groove to 
hold the clips together, the object being to hold split 
hoofs in correct position until the parts have grown to- 
gether, when the clamp is removed. 

A bag holder has been patented by Mr. 
John G. Wagner, of Cooperstown, Pa. In combination 
with a baseboard having staples is a standard with means 
for engaging the mouth of a bag, and with a base con- 
sisting of two crossbars having hooks or catches there- 
on adapted to be engaged by the staples, the standard 
having an adjustably connected band, and cam for 
holding the band to the mouth of a bag. 

An improved sash for car windows has 
been patented by Mr. Eugene D. Mann, of New York 
city. Double panes of glass are used, forming a dead 
air space between them, and combined with them and 
with the frame are duplicate glazing strips and soft or 
flexible beddings for the panes and glazing strips, 
whereby the fullest advantages of the dead air space 
are obtained, and moisture and dust effectually ex- 
cluded. 

A fur clipping and unhairing machine 
has been patented by Mr. Theophil Rasmus, of New 
York city. The invention covers an improvement on a 
former patented invention of the same inventor; with 
a strip over which the fur is passed are knives for cut- 
ting off the hair, an air forcing apparatus, combs for 
holding down some of the hairs that have been laid by 
the current, the comb so arranged that they will be first 
moved toward each other, and then downward. 

An automatic coffee roaster has been 
patented in the United States and the principal foreign 
countries by Mr. William H. Bruning, of Madison, 
Ind. The invention is intended especially for roasting 
coffee in large quantities, and requires but one skilled 
operator to roast one thousand bags of coffee per day. 
It consists of large revolving cylinders, the shell being 
unperforated and tightly calked, to protect the coffee 
from the smoke and gases of the fire. The cylinders 
have an apertured end* with spiral conveyers within, 
which receive and retain the coffee when the cylinder is 
revolved in one direction, and discharge it when the 
motion is reversed. The device also has a breeching 
inclosing the open end, with a pipe at the top leading 
to a flue or chimney, to carry off all the steam and odor 
from the roasting, and a pipe at the bottom for spout- 
ing the roasted coffee into a covered cooler upon the 
same floor or floors below, preventing any coffee smoke 
or odor within the building. 
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NEW BOOKS AND PUBLICATIONS. 

CoAii Mining Described and Illus- 
trated. By Thomas H. "Walton. 
Henry Carey Baird & Co., Philadel- 
phia. Price $5. 

This quarto volume, of 175 pages of text and 24 large 
plates, after actual workings and apparatus, presents 
the latest modes of taking out coal contained in coal 
scams, as practiced in England and the United States. 
The book is the work of a practical mining engineer, 
and, with much general information concerning coal 
mines and miners, gives details and actual experiences 
connected with the working of many mines, treating 
especially of coal dust and gas, marsh gas, improved 
methods of. ventilation, working levels, and district and 
panel workings, topographical features, reworking of 
old mines, drilling and blasting, drainage, underground 
fires, miners' tools, etc. The various branches of min- 
ing work are described in a plain, matter of fact way, 
easily understood by those previously entirely unac- 
quainted with the subject. 

Magneto and Dynamo Electric Ma- 
chines: with a Description of Elec- 
tric Accumulators. Edited by Paget 
Higgs. Symons & Co. , London. Price 

6s. 
This volume is one of a "Specialists' Series 11 edited 
by Dr. Paget Higgs and Professor Charles Forbes, all 
containing much useful information on subjects of cur- 
rent interest, and, without adding much new matter, 
presents in condensed form an epitome of electrical 
progress up to recent dates. 

A Text Book of Hygiene. By George 
H. Rohe. Thomas & Evans, Balti- 
more, Md. 

This book is a treatise on the principles and practice 
of preventive medicine from an American standpoint, 
by a practitioner and professor of long experience. It 
is a book which cannot fail to be useful at a time when 
the public mind is in a state of apprehension as to the 
possible early advent of an epidemic. 

Comparative Physioonomy. By James 
W. Redfield. Fowler & Wells Co., 
New York. 

This is a late edition of a book heretofore widely 
known. The publishers say of it that "one may read 
the book out of mere curiosity, or may look at it from 
a humorous point of view," but will in any case' find 
suggestions of value— a statement which its reputation 
for many years attests. 

Received. 

Meteorological Observations at the Adelaide 
Observatory and Elsewhere in Australia, for 
1881. Under the direction of Charles Todd, Ob- 
server and Superintendent of Telegraphs. 

Architects' and Stairbcilders' Tables of Treads 
and Risers. By John A. Hamilton. "William T. 
Cometock, New York. 



The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Lane's Patent Anti-friction Steel Door Hanger and 
Track, Lane Bros., Box 276, Poughkeepsie, N. Y. 
$15 Telephone Magneto Bells. W. E. Lewis, Corry, Pa. 

Wrought Iron Bridges, Roofs, Girders, and Structural 
Iron Work. Hudson Bridge Works, Box411, Hudson, N.Y. 

See our special offer of Single Breech-loader in next 
week's paper. J. A.Ross & Co., Boston, Mass. 

Manufacturers, Mechanics, Artisans, should read the 
Industrial Review. Send for sample copy. Industrial 
Review Co., Limited, Philadelphia. 

Wanted.— A Steam Engine and Machine Tools. Em- 
ory College School of Technology. Three hundred stu- 
dents. Ten thousand catalogues circulated annually in 
Atlantic and Gulf States. Manufacturers correspond 
with I. S. Hopkins, President, Oxford, Georgia. 

All kinds of Steam and Water Packing. Greene, 
Tweed & Co., 118 Chambers St., N. Y. 

Emerson's C^if" Book of Saws free. Reduced prices 
for 1885. 50,000 Sawyers and Lumbermen. Address 
Emerson, Smith & Co., Limited, Beaver Falls, Pa. 

Scientific Works by Huxley, Tyndall, Spencer, etc., 
very cheap. J. Fitzgerald, 20 Lafayette Place, New York. 

Forced Sale.— Drill Presses. S. M. York, Clev'd, O. 

Whistles, Injectors, Damper Regulators; guaranteed. 
Special C. O. D. prices. A. G. Brooks, 261 N. 3d St., Phila. 

Agents with $2 capital wanted. Brown, Elliott & 
Spears, Silver Creek, N. Y. 

Experimental Machinery Perfected, 
models, patterns, etc. Tolhurst Machine Works, Troy, 
N. Y. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co. Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, Are and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston; 97 Liberty St., K. Y. Send for catalogue. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Zilrie Boiler Works, Buffalo, N. Y. 

Wanted.— Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

"How to Keep Boilers .Clean." Book sent free by 
James F. Hotchkiss, 86 John St., New York. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

Iron Planer, Lathe, Drill, and other machine tools of 

modern design. NewHaven Mfg. Co., New Haven, Conn. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Walrus and Sea Lion Leather for Gin Rolls and Metal 
Polishing. Greene, Tweed & Co., N. Y. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 438. 
For Sale.— Steel Figures, $1 per set. S.M. York,Clev'd,0. 

Curtis Pressure Regulator and Steam Trap. Seep. 14. 

Woodwor'gMach'y, Rollstone Mach. Co. Adv., p. 14. 
Drop Forgings, Billings & Spencer Co., Hartford,Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East 8th Street, New York. 

Rubber Skate Wheels. See advertisement, page 13. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. Seeadv. p. 422. 

Munson's Improved Portable Mills, Utica, N. Y. 

For best low price Planer and Matcher, and latest 
Improved Sash, Door, and Blind Machinery, send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Young Men ! Read This ! 
The Voltaic Bei/t Co., of Marshall, Mich., offer 
to send their celebrated Electro-Voltaic Belt 
and other Electric Appliances on trial for 
thirty days, to men (young or old) afflicted with 
nervous debility, loss of vitality and manhood, and 
all kindred troubles. Also for rheumatism, neu- 
ralgia, paralysis, and many other diseases. Com- 
plete restoration to health, vigor, and manhood 
guaranteed. No risk is incurred, as thirty days* trial 
Is allowed. Write them at once for illustrated 
pamphlet free. 



All books and everything relating to electricity cheap. 
School of Electricity, N. Y. 

Solid and Shell Reamers, durable and efficient 
Pratt & Whitney Co., Hartford, Conn. 

Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. Y. 

The Porter-Allen High Speed Steam Engine. South- 
wark Foundry & Mach. Co., 430 Washington Ave., Phil.Pa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) W. T. T. asks how to find the 
length diagonally of a given square. For instance, a 
true square 12'x20 measured diagonally from one corner 
to the other. A. Obtain the diagonal by squaring the 
sides; add them together. The square root of the sum 
is the length of the diagonal. Thus in your true square, 
202=400 } =544 ' the 8 <l uare root °f which is 23'3238076 
inches. We have no other printed catalogue of Scien- 
tific American articles than such as appear in the 
closing numbers of each volume. 

(2) L. Y. asks: 1. "What is good to put 
in a boiler to clear it of scale formed by the boiling 
water, and how use it? A. Many back numbers of Sci- 
entific American and the Supplement treat of this 
subject at length. 2. What is the largest cylinder that 
could be used with a boiler 6 feet long, 4 feet in diame- 
ter, and what sized screw wheel would be suitable for 
such a machine? A. Cannot answer this without the 
detail of tubes, etc. A boiler of the size (a simple cylin- 
der) would be of little use in a boat. 3. Is sturgeon oil 
a good lubricator? A. Sturgeon oil would probably be 
as good a lubricator as most fish oils. 4. What should 
be done with the machinery of a boat to keep it all 
right during winter? A. Paint all the finished parts 
with a mixture of white lead, tallow, and lard oil (equal 
parts); heat and thoroughly mix. Apply hot with a 
brush. Work a mixture of lard and kerosene oil 
through the steam chest and cylinder. Pump one or 
two quarts of kerosene oil into the boiler while steam is 
on, draw the fire, and blow out clean. Close all open- 
ings, and protect from the weather. 

(3) H. P. writes: 1. By what means 
can I keep cold a gold ring or other jewelry that con- 
tains a precious stone while hard -soldering it? A. The 
safest way is to take the stone out. If the shank is very 
light, the setting may be wrapped in a rag and kept wet. 
2. What does the pickle consist of which brass finishers 
use for brightening brass, such as clock trimmings? A. 
Dipping bath for sheet brass: Sulphuric acid 1 pound, 
nitric acid 1 ounce, muriatic acid 1 ounce, niter 1 pound, 
water 1 ounce. 3. How can I repair old zinc clock 
dials from which the enamel is partly chipped off? A. 
By filling the chipped places with thick white japan 
varnish, and baking as in the process of japanning. 4. 
What kind of varnish or lacquer is used on polished 
brass, and how is it to be applied? A. Thin shellac 
varnish. Heat the articles to 150° as near as you can 
guess, and varnish quickly with a flat camel's hairbrush. 

(4) R. B. asks for (1) a mixture or dip 
to clean brass ware, brass coach trimmings, something 
that would not be any worse than strong lye-water in 
its effects on the hand. A. Take 1 ounce oxalic acid, 6 
ounces rotten stone, y 2 ounce gum arabic, all in pow- 
der, 1 ounce sweet oil, and sufficient of water to make a 
paste. Apply a small portion, and rub dry with a flan- 
nel or leather. The liquid dip most generally used con- 
sists of nitric and sulphuric acids, but this is more corro- 
sive even than the alkalies. 2. A receipt or direction as 
to the best manner of disguising the taste, or to take 
cod liver oil without buying the compounds they have 
on hand in drug stores? A. Make an infusion of Irish 
moss, strain, and agitate with equal parts of the cod 
liver oil, flavor with oil of wintergreen, or an emulsion 
can be made by agitating the oil with milk with a little 
gum arabic. Flavor as before. 

(5) R. B. R. asks (1) why hemispheri- 
cal cups, instead of conical, are used on the United 
States Signal Service Anemometers. A. The hemi- 
spherical cups are supposed to present less negative re- 
sistance to the force of the wind than any other form, 
the apice of a hemisphere being in the line of direction 
of the wind in all parts of its revolution. 2. How the 
velocity and force of the wind are determined by such 
anemometers? A. By trial or experiment. 3. If there 
is a constant ratio between the velocity of the wind 
and that of the cups; and if so, what the ratio is, and 
how calculated? A. The ratios of velocities are also 
found by experiment for a standard anemometer, when 
newly constructed ones are graduated by comparison. 

(6) O. A. T. asks what kind of red 

paint would be most suitable for a towboat's funnel. 
At present I am using a wash made of red lead and but- 
termilk, but it is not desirable in wet weather, and red 
paint made with linseed oil don't keep its color on ac- 
count of the heat. What would you recommend? A. 
We know of nothing better than red oxide of iron 
(Prince's metallic paint, and linseed oil). Any color will 
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turn dark by heat if raised with any substance that re- 
sists water. You might try silicate of soda with a color 
and a little lime as a water color. 2. Please decide be- 
tween two persons, A and B, the difference, if any, be- 
tween a square foot of measurement and a foot square? 
A says there is no difference, while B maintains that a 
foot square is equal to a cubic foot. Who is right? A. 
There is no difference between a foot square and a square 
foot, but a great difference with any other number. A 
foot square is not a cubic foot. " Square feet " is su- 
perficial measure, while " cubic feet " is solid measure. 

(7) O. F. T. writes: In "America; an 

Encyclopedia of its History and Biography, " by Stephen 
Morrill Newman, M.A., speaking of steamboat speed, 
it says: "In 1873, at atrial of steamboat speed, the 
Mary Powell ran on the Hudson, from New York to 
Poughkeepsie, 76 miles, in 3 hours and 3 minutes," which 
would be nearly 25 miles an hour (24'9+). How is this? 
A. The speed given in the " American Encyclopedia " 
was probably attained on a strong flood tide, and per- 
haps strong wind in her favor. The distance to Pough- 
keepsie is 74V4 miles, not 76 miles. This would reduce 
the speed to 24"44 miles per hour. A strong flood tide 
is from 3 to 3 V% miles, which deducted gives a speed 
through the water say of 21'44 miles. An average of 
several runs by same boat on her regular service, from 
accurate notes taken by Mr. Skeel, gave 19'2 miles. Has- 
well gives the result of a run to Poughkeepsie in 1867 on 
flood tide, a speed of 22-37 miles; deduct 3 miles for 
tide gives 19'37 miles through the water. We know of 
no greater speed by steamboat than made by this boat. 
We are quite sure no boat has ever made 25 miles per 
hour through the water. 

(8) S. S. W. asks if there areany chemi- 
cals that can be used to remove paints and varnish from 
wood so it would not injure the wood. Something that 
has very little potash or soda in it, as the above articles 
are injurious to the wood. A. The best plan is to use 
either soda or potash. The following receipt is a good 
one: Mis 1 part by weight of American pearl ash with 3 
parts quick stone lime, by slaking the lime in water and 
then adding the pearl ash, making the mixture about the 
consistence of paint. Lay the above over the whole of 
the work required to be cleaned, with an old brush; let 
it remain 14 or 16 hours, when the paint can be easily 
scraped off. If the foregoing is not satisfactory, the 
paint can be wetted with naphtha, repeating as often as 
is required, but frequently it is claimed one application 
will dissolve the paint. As soon as it is softened, rub 
the surface clean. Chloroform mixed with small quan- 
tity of spirit of ammonia has been employed very suc- 
cessfully to remove the stains of dry paint. 

(9) Gr. H. P. asks (1) for a receipt for mak- 

ing white ink. A. White ink is prepared as follows: Mix 
pure, freshly precipitated barium sulphate or flake 
white with water containing enough gum arabic to pre- 
vent the intermediate settling of the substance. Starch 
or magnesium carbonate may be used in a similar way. 
These must be reduced to impalpable powder. 2. Also 
the composition of Chinese white, and the nature of it? 
A. For the manufacture of Chinese white: Take as 
much as is required of zinc white finely ground, put it 
on a marble or glass slab, mix it Into a cream of the re- 
quired consistence by adding mucilage of gum traga- 
canth, grinding with a glass muller. For quantity re- 
quired to fill an ordinary sized Chinese white bottle, add 
to above 10 or 12 drops of thick gum arabic mucilage 
and 5 or 6 drops of pure glycerine; grind well together, 
and fill bottle by aid of palette knife. 

(10) F. Y.— The height of hills can be 
readilyaneasured by the aneroid barometer, 900 feet 
elevation to 1 inch depression of the barometer, or parts 
in proportion, for ordinary use. For more exact work 
see a work on the aneroid barometer and its use, by 
Plympton. 

(11) R L. N.— u B-ham," of which you 
write, means Birmingham, the English wire gau^e. Its 
numbers are from one to two sizes larger than the 
American gauge. Any hardware store should have both 
kinds on hand. 

(12) E. J. R. writes: I have a 4 inch ex- 
haust pipe 60 feet high from the heater. Standing in 
the open air, the condensation is very great. What 
kind of condenser can I use that I may catch the water 
and lead it back by a drip pipe to the feed water tank? 
A. You may turn the exhaust pipe down into the mouth 
of a large receiver upon the roof, with a drip pipe from 
the bottom to your tank. Would not advise you to re- 
turn the exhaust drip to your boiler. 

(13) T. D. W. P.— There is very little 

reliable knowledge as to the average age of mankind in 
ancient times. The iccountsof the ages of noted persons 
and rulers of ancient times go very little toward es- 
tablishing the average of the common people. From 
considerations of the wastefulness of life, through a 
crude medical care, and exposure of children from ig- 
norance and low state of civilization among the com- 
mon people, as against a primitive vital strength, we 
are of the opinion that the average duration of modern 
life in civilized countries is increasing. You will de- 
rive much information on this subject in works on an- 
thropology and ethnology. 

(14) P. R. writes: I want to make a flue 
boiler of steel % inch thick, 4 feet long, 15 inches in 
diameter, with 22 one inch flues. Boiler to be a plain 
cylinder with fire under it, and the draught to return in 
the .flues. The dealer the steel was got from said it 
had a strength of 65,000 pounds. Now, what pressure 
will the boiler safely stand, and please give me the rule 
for finding it, if there is a rule? A. For the bursting 

65,000 lb. 

strength of your boiler, =■ 8,1251b., strength for 

. 8 
% inch thick; 8,125 

= 1,083 lb., strength 

half diameter of 7}4 i ncn boiler 



of steel for 15 inch shell; 



1,0 



■ - 361 lb., strength of 



shell for good double riveted seams. This should stand 
a test of 150 lb., and be safe for 100 lb. steam pressure. 
The heads should be J4 inch steel, well riveted, with 
expanded ends on tubes. Also a bolt brace from head 
to head in center of space above tubes. 

(15) W. S. W. asks: What size boiler 
will be required to run an engine 1 in. by 1 in.? What 
pressure should it carry? How thick to carry twice 



that pressure? How long would a 2 in. iron pipe (such 
as is used for drive wells) have to be to furnish boiler 
capacity enough, and how much pressure would it stand 
with cast iron caps screwed on each end? A. Two 
square ft. of fire surface; 4 ft. of 2 in. pipe used as a gene- 
rating surface will answer your purpose. If the pipe is 
good and lap welded, you can carry any pressure up to 
100 lb. The pipe should be equal to 500 lb. pressure. 

(16) J. G. H. asks for the best way of 

heating a large building— whether by having steam 
pipes around the building, or by heaters and blowing 
hot air around. A. Placing coils of pipe along the 
walls is far the cheapest and best method of heating 
factories. 

(17) M. C. J. asks: 1. What is a good, 

clear, cheap, gold laquer for fine polished brass work? 
A. Make the lacquer with 95 per cent alcohol, 1 pint; 
best shellac or seed lac, 1 ounce; dragon's blood, 1 
drachm; put all in a bottle and shake up every day for a 
week and lut it settle. When settled, decant the clear 
lacquer into another bottle. Dilute with 95 per cent 
alcohol until it will spread with a camel's hair brush to 
suit. The color may be varied by using gamboge for 
yellow, which with the dragon's blood will give, by 
mixing, various shades from a deep yellow to orange. 
2. How is it applied? A. Warm the brass work to 175°, 
or nearly the heat of boiling water, and spread the 
lacquer quickly with a flat camel's hair brush, one-half 
to one and a half inches wide, according to size of piece 
to be covered. Then place in a warm oven for half a 
minute, which gives to the lacquer a fine gloss. 3. What 
sort of metal or alloy is used for making cast iron door 
bells, and the process of casting the same? A. Cast 
iron bells are made in the same manner as other iron 
castings, but poured with hard iron. 

(18) A. D. S.— The niter of salt you ask 

about is probably saltpeter, and may be sodium nitrate 
or potassium nitrate. Your salt soda you say is used in 
boiler is, no doubt, sal soda, or common washing soda; 
it is largely used to clear boilers of incrustation where 
hard water is used. It is harmless, and recommended 
such purposes. 

(19) C. P . S. writes: 1. How can I ar- 
range two vessels so that, when water or liquid is pour- 
ed into one, the water will remain at a higher stand- 
point in the other? A. This cannot be done except by 
placing in the two vessels fluids of different specific 
gravities. For example, you may place water in one 
vessel and oil in the other. 2. Is there a siphon that, 
automatically, will take water from a vessel and convey 
it to a higher point or vessel? A. There is no siphon 
that will answer your purpose. 3. How can a name be 
put upon a razor, so that the letter will go below the 
surface, the handle being made of bone or gutta percha? 
A. Coat the razor blade with an asphaltum varnish or 
with ordinary beeswax, and trace the characters you 
wish to etch with a needle, then apply to the lines so 
traceda mixture of nitric and muriatic acids. 4. Where 
can I find out about the lost arts? What are the 
lost arts? A. A lecture delivered many times by Wen- 
dell Phillips covers the ground very entertainingly. 5. 
How can I make a fountain (miniature), so that it will 
throw water higher than the vessel supplying the same, 
the fountain working automatically? A. Herron's 
fountain, described in almost all works on physics, 
throws water higher than its source. 6. Is the con- 
struction of a perpetual motion a possibility? A. No. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted, 

January 6, 1885, 

AND EACH BEARING THAT DATE, 

[See note at end of listabout copiesoOhese patents.] 



Alarm. See Burglar alarm. 

Album clasp, E. P. Hinkel 310,428 

Amalgamator, J. C. Blevney 310,172 

Annealing wire and metal in other forms, appara- 
tus for, S. Fox 310,402 

Bag. See Mail bag. 

Bag holder, L. Liedel 310,210 

Bag lock, A. Goertz 310,413 

Balance, A. Springer 310,545 

Balance, Springer & Roeder. . .. 310,471 

Balance, torsional pivot, Roeder & Springer 310,542 

Bale tie, L. E. Evans 310,502 

Baling press, W. T. Anderson 310,357 

Ballot box, W. P. Furnell 310,506 

Barrel swing, P. A. Potter 310,539 

Bat, base ball, W. T. Brown 310,248 

Bath tub, A. M. Waterworth 310,344 

Bathing garment, M. J. Beers 310,171 

Bearing, roller, Clay & philleo 310,383 

Bed, H. S. Cook ., 310,255 

Bedstead, wardrobe, A. J. Warren 310,343 

Bell, repeating call, A. T. Booth 310,318 

Belt fastener, T. Kells 310,442 

Billiard cue, O. F. Mitchell 310,456 

Block. See Swivel block. 

Blower, fan, H. H. Packer 310,219 

Boat. See Torpedo boat. 
Boiler. See Steam boiler. 

Boiler flue cleaner, J. R. Woodworth 310,549 

Bolting reel, J. Warrington 310,483 

Book, black leaf check, G. Powley 310,311 

Book, cashier's and salesman's check, J. A. Guss.. 310,508 

Book, child's copy, H. P. Hurst 310,515 

Book, railway passenger tariff and distance guide, 

S. F. Stevens 310,329 

Book, railway time table and distance guide, S. F. 

Stevens 310,330 

Boot, J. R. Dean 310,389 

Boot and shoe burnishing machine, W. R. Albert- 
son 310.166 

Boot or shoe heel nailing machine, E. B. Allen — 310,488 

Boot or shoe jack, A. L. F. Mitchell 310,532 

Boots or shoes, toe and instep stretcher for, C. S. 

Case 310,380 

Bottle stopper, C. L. Morehouse 310,304 

Box. See Ballot box. Fire alarm box. Paper 

box. 
Brake. See Horse power brake. Vehicle brake. 
Wagon brake. 

Breast strap toggle, R. G. Hanf ord, Jr 310,510 

Buckle, trace, or hame tug, A. E. Deibert 310,390 

Burglar alarm, J. G. Batterson .-,■.. 310,242 



Burglar alarm. H. T. Helmbold 310,421 

Burial casket, N. Rappleyea 310,223 

Bushing or bearing, friction roller, A. P. Daboll.. . 310,259 

Button, E. Berman 310,361 

Button and fastener, combined, M. Hamburger... 310,273 

Button fastener, E. Kempshall 310,524 

Button fastener setting machine, F. H. Richards. 310,541 

Button or stud, detachable, J. J. Lindauer 310,293 

Button setting instrument, E. Kempshall 310,525 

Calipers, F. G. Lilja 310,292 

Cans, etc., filling machine for, J. J. Gorman 310,268 

Car brake, L. C. Huber 310,435 

Car coupling, Harrison & White 310,511 

Car coupling, C. O. Myers 310,535 

Car coupling, J. G. Ogden 310,460 

Car coupling, C. & W. Speer 310,327 

Car moving device, E. Barnes 310,492 

Car replacer, R. Jones 310,520 

Car starter, J. Goodf ellow 310,197 

Car stock, Perkins & Burton 310,463 

Cardboard cutting machine, S. J. Murray 310,534 

Carpet cleaning machine, J. B. & L. M. Peters 310,307 

Carpet fastener, G. C. Myers 310,217 

Carriage Jack, J. McFarland 310,453 

Cartridge crimping machine, E. Parker 310,306 

Cartridge loading implement, C. F. Loudon 310,295 

Chain link, W. Gerhard 310,267 

Chain links, machine for making and twisting, C. 

H. Reinisch 310,317 

Check row wires, anchor stake for, W. H. Clay. . . . 310,384 

Check spring, tension, T. H. Hicks 310,426 

Chimney cap, H. S. Dickinson 310,391 

Chopper. See Cotton chopper. 

Chuck, S. Moore 310,303 

Chute, coal, J. Heatherington 310,278 

Cider press, J. & C. Gype 310,272 

Clamp. See Yoke clamp. 

Clamp, W. H. Golding 310,195 

Clap. See Album clasp. Corset clasp. 

Clasp or fastening, G. Frost 310,504 

Cleaner. See Boiler flue cleaner. Colter cleaner. 

Cotton cleaner. 
Clock system, electric pneumatic, C. A. Mayr- 

hofer 310,530 

Clover hullers, rubber for, J. N. Kailor... .310,521 to 310,523 

Coasting vehicle, roller, C. H. Alcoke 310,356 

Cock, gauge, Atwood & Slate 310,490 

Coffee and spice mill, C. Halstead 310,418 

Coffee pot, L. P. Jenks 310,204 

Coffin, L. Eichelberg 310,262 

Colter cleaner, F. E. Jeanjaquet 310,283 

Composing stick, W. Hendrickson 310,422 

Concrete walls, mould and mould hoisting appara- 
tus for building, T. W. Carrico 310,377 

Conveyer apparatus, J. F. Downing 310,393 

Corn husking machine, 1. M. Chase 310,182 

Corset clasp, L. Hill 310,512 

Cotton chopper, H. T. Butler 310.493 

Cotton chopper, J. S. Lamar 310,446 

Cotton chopper and cultivator, combined, L. Z. 

Grigsby 310,416 

Cotton cleaner, J. Ralston 310,315 

Cotton gin rib, W. F. Edwards 310,193 

Coupling. See Friction coupling. Thill coupling. 
Pipe coupling. 

Coupling hook and loop, Harris & Baltzly 310,274 

Cover for culinary vessels, Schimper & Siedhof . . . 310,468 
Cranes, system of traveling transfer, W. Lowe. ... 310,449 

Cringle, J. W. Greene 310,414 

Cultivator, J. Lane $ 310,289 

Cultivator and seeder teeth, attachment for, H. 

O. Lewis 310,290 

Cut-off for hose nozzles, L. B. Smith 310,326 

Cut-off mechanism, valve, J. Dow 310,189 

Cut-off valve, G. H. Reynolds 310,318 

Cut-off valve gear, J. B. Pitchf ord 310,310 

Cutter. SeeJ Edging cutter. Paper cutter. To- 
bacco cutter. Washer cutter. Wick cutter. 

Damper, J. M. Read , 310,224 

Demijohn or bottle, A. Hoeber 310,202 

Dental drill, R. M. Ross 310,467 

Dental impression cup, A. Garner 310,407 

Dental plate, Spyer & Ingalls 310,233 

Derrick and carrier, grain and hay, T. B. Elliott... 310,263 

Dish warmer, Lewis & Conger 310,291 

Distillation of petroleum, process of and appara- 
tus for the fractional, R. Dean 310,497 

Dividing instrument, draughtsman's, P. S. Marks. 310,450 

Door closer, E. H. Brown 310,179 

Door hanger, O Seely 310,229 

Drawer, M. Meyer 310,299 

Drill. See Dental drill. 

Easel, T. C. Vail 310,481 

Easel, picture exhibiting, J. D. Richards 310,319 

Edging cutter, A. Rodgers 310,321 

Electric signal, visual, F. M. Godfrey 310,412 

Electrical conductor, H C. Watt -.-- 310,345 

Electrical conductor binder, J Brady 310 177 

Electrical wires, metallic curbing for containing, 

P H. Griffin , . . . . 310,277 

Electricity, apparatus for measuring, J Caude- 

ray , ... 310.252 

Elevator, P. F. Corbett .. ,, . .. ... .. 310,183 

Engine. See Steam engine. Steam or vapor en- 
gine. Traction engine. Wiad engine. 

Envelope, G. W. Crane . . 310,495 

Evaporating pan and furnace, C. W. Frick , 310,403 

Feed rack and manger, combined, W. S. Downing 310,261 

Fence post, Carpenter & Dudley ... 310,250 

Fence strips, device for making barbed, J. W. 

Ells , ., . , ....,' 310,394 

Fence wire strainer, S. W. Fulton. ........ ..,...,. 310,505 

Fertilizer distributer and planter, F. M. & W. E. 

King 310,208 

Fire alarm box, automatic, W. C. Hess , 310,424 

Firearm, magazine, G. N. Spencer , 310,328 

Fire extinguisher, automatic, C. L. Horack ... 310,432 

Fire extinguishing compound, F. Frohlich ... 310,404 

Fireplace, open, 1. Hayes - ... 310,277 

Flour packer, L. Creveling , ,.....,,.„,.,,., 310,496 

Folding table, J.Benedict ... .,... 310,245 

Friction coupling, J. C Blevney. ,.,..,. , §10,173 

Fruit and nut gatherer, G. W, Hogan .............. 310,429 

Frying pan, H. F. Bock ..,...< 310,365 

Furnace. See Metallurgical furnace. 

Furnace for the manufacture of iron direct from 

the ore, C. Adams , * . . - . . . . 310,164 

Furnace grate, F\ V. Medynski 310,215 

Furnace grate bar attachment, M. A. Foster. . . .... . 310,194 

Gauge, combination, A. J. Hellings. 310,420 

Game.P.K. Dealy 310,388 

Game of fractions, F. B. Shannon , . 310,325 

Garment, I. Pick 310,309 

Gas, apparatus for the manufacture of, A. L. 

Allen 310,487 

Gas regulator, T. Angell , 310,240 

Gate, G. Gibson 310,408 

Gear cutting machine, automatic, Brainard & 

Goes 310,247 

Gear, driving and reversing, H. W. Fowler 310,265 

GeariDg, belt, J.T. Baggs 310,359 

Governor, steam engine, G. W. Bigelow 310,363 

Governor, steam engine, J. W. Thompson 310,479 



Grading machine, road, J. D. Adams ■. 310,165 

Grain scourer, A. L. Teetor 310,476 

Grain separators, measuring, sacking, and regis- 
tering attachment for, J. Forrest 310.503 

Grate, J. W. Houston . . 310,514 

Grate front, E. A. Jackson , 310,43? 

Grinding mill, roller, W. H. Wakeford. .... 310,236 

Guard. See Hose guard. 

Gun, compressed air multiple, L. S. Chichester.... 310,382 

Hanger. See Door hanger. 

Harness aDd neck yoke for double teams, R. R. 

Noyes 310,305 

Harness hook, J. Wagner , 310,235 

Harrow, J. H. Barley 310,170 

Harrow, C. Drew et aX 310,499 

Harrow, disk, Swift & Phelps 310,475 

Harvester, J. W. Reams 310,316 

Harvester, cotton, G. W. Purcell 310,314 

Harvester, grain binding. J. F. Seiberling 310,324 

Hatchway lock, spring, W. J. Ritchey 310,320 

Heated surfaces, fabric for covering, H. W 

Johns ; . 310,205 

Heating apparatus, E. Kraschovitz 310,445 

Hee! burnishing machine jack, E. E. Spencer 310,470 

Hinge and stay trunk, J E. Ladd 310,288 

Hinge, spring W. Gilflllan.. - ., 310,409 

Holder. See Bag holder Lamp holder. Pen 

holder Sack holder. Sash holder. 
Hook. See Harness hook. 

Horse power brake, B. J Irish ........ 310,436 

Horses, device for controlling runaway, L. Roll.. 310,322 

Horseshoe nail J. C. Simpson ..„...-.,..... 310,231 

Hose guard, railway W. X Stevens „ 310,331 

Hub cap, A.F. Taylor,-..., ... 310,332 

Ice cream, packing and preserving, M. T. Fus- 

sell , 310,266 

Tee scraper D.Boyd ., ,,...... 310,176 

Ice tongs, G.J. Dickson (r) ... ..., 10,548 

Incrustation preventive, H,Girard 310,410 

Insufflator, A. Kibele . , 310,444 

Insulators and other glass articles, press for the 

manufacture of, G. W Weyman... 310,484 

Iron, making sheet, W. D. Wood 310,354 

Jack. See Boot or shoe jack. Carriage jack. 

Heel burnishing machine jack. 
Joint. See Tube joint. 

Key fastener, E McDonald., ....310,452 

Keyring,G W.Miller .- - 310.301 

Knife and scissors, combined, M. Kamak 310,439 

Ladder, J. D. & L M. Norton..., 310,218 

Ladder for gathering fruit, portable, H. Huber ... 310,434 

Lamp burner, C. G Webber 310,346 

Lamp burner, R. M Dill.- .......... 310.392 

Lamp holder, incandescent, T , W- Bryant 310,373 

Lamp, incandescent electric, C A. Hussey 310,516 

Lamp, street, R Krausse 310,209 

Lantern, signal. A H. Phillippi ...... 310,464 

Lantern, tubular, P, Dietz.... 310,188 

Lantern, tubular, T. Phillips 310,221 

Latch, gate, W. R. Lampton..,., 310,528 

Lathe, multiplex turning, Pennington & Gatch- 

ell 310,538 

Lathe tail stock, A. Dodds , 310,260 

Lead vessels, constructing, H, Egells 310,500 

Lifter. See Transom lifter. 

Links, manufacture of, P F Greenwood. ..-. 310,415 

Lock. See Bag lock. Hatchway lock. 
Lubricator. See Pulley lubricator. 

Lumber stacker, W. T. Smith .... 310,232 

Mail bag, Given & Dunning , 310,411 

Marquetry, A. J B. A. Chatain.... 310,381 

Measuring and facing machine, cloth, Heumann 

& Pease..,., , 310,425 

Measuring distances, apparatus for, L Cerebo- 

tani ........ ...... 310,253 

Mechanical motor, M- Coon ,., .... 310,256 

Medicine, liver and kidney diseases, remedy for, 

G.P.Hilton ,..,., 310,427 

Metal bending machine, O CKmpe .'„ 310,286 

Metal, rods, coiling, R. W Kennedy 310,526 

Metals, apparatus for the electrolytical separation 

and deoosition of . B. Moebius t-, 310.533 

Metals, separation of, B Moebius .«.*...,,..,..... 310,302 

Metallurgical furnace, W McKenna ... ..... 310,454 

Middlings purifier, J. M Case... ... 310,181 

Mill. See Coffee and spice mill Grinding mill. 

Roller mill. Windmill. 
Mill for grinding or pressing coffee, spices, etc., O. 

Unger ... 310,330 

Motion, device for converting, W. H. Atkinson... 310,169 
Motor. See Mechanical motor. 

Movement cure apparatus, M. G. Farmer ..... 310,395 

Music leaf turner, E. G. Hastings .......... 310,199 

Music sheet for mechanical musical instruments, 

P.Ehrlich ,., ... - 310,501 

Musical instrument, mechanical, C Donadoni 310,498 

Nail See Horseshoe nail- 
Organ stop action, M S Wright ....... ™„.,,.. ; ..-. 310,239 

Package wrapper, D D K«Uey ,,.,...,..., 410,206 

Paddlewheei, feathering P C Marsh..,, S10.451 

Paddlewheel, feathering .) Williams ,-310,350 

Pan See Evaporating pan Frying pan 

Pantograph. M Diamond .-.....,,,...,,,.,., 310,186 

Paper, asbestus, 8- Tingley ,. ,,310,334 

Paper box. CM Arthur 310,241 

Paper cutter, A D Hoffman L ... 310.513 

Paper pulp engines, roll for, J. H. Home ■ 310,203 

Parer, apple, D H Goodell ..-....,..., ., 310,196 

Pattern for draughting dresses, adjustable, A. 

McDowell .. .... 310,297 

Pen holder, double, C R. Arnold. ...*,. ......... 310,168 

Pipe case, C. & H. Kock ... ..*....<....,...,..,...,.. 310,287 

Pipe coupling. W R. Mlddleton ,. ,...„..... 310,300 

Plane. W F Achenbach . ................ „,„. 310,163 

Plane, bench, W Steers ,.„-, .... 310,473 

Plane, chamfering, R V Wicks ..,. .,...„ ... .. 310,349 
Planter and cultivator, cotton seed, J. F Ed- 

miston ........ .. ...<...,.........„* 310,191 

Planter, corn, W L Rucker.. .- ... ,,,.„, ,.. .,..,., 310,543 

Plow, G. W Bedinger....... ... ...... ....,.,„., 310,243 

Plow, W E Brown ,. .................. 310,249 

Plow M L.Rinehart 310,227 

Plow, convertible. H. D.Terrell.... ,..., 310,333 

Pneumatic separator, D. Car-Skaden 310,251 

Pot. See Coffee pot, 

Potash, apparatus for the manufacture of prussi- 

ateof, E. R. Carhuff .. ..,., ,....,......., 310,376 

Post. See Fence post. 

Press. See Baling press. Cider press. 

Pressure regulator, G. Westinghouse, Jr ... 310,347 

Pressure regulator ana relief valve G. Westing- 
house, J r , 310,348 

Printed, sheets of paper, machine for varnishing, 

J. T.vHawkins 310,200 

Printing plates, producing gelatinous, W. B. 

Woodbury 310,486 

Pulley lubricator, loose, W. J. Ormsby 310,536 

Pulp engines, bed plate for, A. A. Simonds 310,230 

Putting-out machine, W. M. Hoffman 310,279 

Radiator, steam, W. G. Cannon 310,375 

Rack. See Feed rack. 

Rails, making steel girder street, A. J. Moxham.. . 310,457 

Railway clutch, cable, N, A, Fisher , , . . , 31G,3y7 
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Railway cross tie, metallic, A. Gottlieb 310,269 

Railway signal, C. R. Johnson 310,519 

Railway switch, R. W. Farrell 310,396 

Railway track, S. W. Hudson 310,281 

Railway track, street, F. J. Underwood 310,234 

Railway traction cables, cable way for, T. L. John- 
son. 310,281 

Railways, double cable for cable, T. L. Johnson... 310,285 

Range or stove, I. Hayes 310,276 

Reaper, hand, G.J. Parham 310,537 

Reel. See Bolting reel. 

Refrigerating apparatus, air, C. P. Marshall... 310,212 

Refrigerator, G. S. Brown 310,371 

Refrigerator, J. Linsley 310,211 

Refrigerators, etc., non-conducting composition 

for, J. M. Ordway 310,461 

Regulator. See Gas regulator. Pressure regu- 
lator. 
Ring. See Key ring. 

Riveting machine, R. H. Tweddell etat 310,546, 310,547 

Roller mill, S. R. Campbell 310,374 

Rollermill, N. W. Holt 310,430 

Roofing material, apparatus for manufacturing 

flexible, L. I... Sagendorph 310,544 

Rope socket, J H. Banser 310,360 

Rotary engine, Melville & Brown 310,531 

Rotating apparatus, hand pressure, A. Schmid — 310,323 

Rudders to bo ats, attaching, J . F. Mumm 310,458 

Saccharine iiquors and production and recovery 
of these reagents, process of and apparatus 
for baryta or strontia treatment of, H. -Le- 

play 310,448 

Sack holder, C. D. Woo* 310353 

Saddle, harness, W. H. Wheeler 310,238 

Sash holder, C. A. Paul 310,220 

Sawmill dog, E. & C. M. Drake 310,190 

Sawing machine, scroll, A. Ball 310,491 

Scourer. See Grain scourer. 
Screen. See Window screen. 

Screw cutting machine, J. Van Denburgh 310,337 

Seeding machine, force feed, J. L. Riter 310,228 

Separator. See Pneumatic separator. 

Sewer connection for water closets, S. G. McFar- 

land 310,298 

Sewing machine, E T. Thomas 310,477 

Sewing machine ruffling attachment, O. A. Rey- 
nolds 310,465 

Sewing machine stand, T. L. Mclone 310,455 

Sewing machine table, L. T. Jones 310,438 

Sewing machine thread regulating device, S. W. 

Wardwell, Jr 310,482 

Shield and blotter, M. R. B. Cowan 310,257 

Shoe, G. S. Kann 310,440 

Shoe machine, wooden, F. Meinecke 310,216 

Shoes, inside stay for, J. Walden 310,340 

Shot grading machine, C. C. Tracy 310,335 

Shutter worker, R. I. Brown 310,372 

Sieve, ash, C. Leffingwell 310,447 

Sifter for flour, etc., H. E. Fuller 310,405 

Signal. See Electric signal. Railway signal. 

Silo, T. R. Carskadon 310,378 

Siphon, flushing, H. C. Lowrie 310,529 

Sled, A. M. Brundoge 310,180 

Speed governor ,-G. W. Anderson 310,147 

Splint, C. Davis 310,184 

Stamp batteries, mortitr bed for, Massu & Fer- 
nandez 310,296 

Stand. See Sewing machine stand. 

Steam boiler, M. E. Herbert 310,423 

Steam boiler draught apparatus, M. M. Green- 
wade 310,198 

Steam engine, W. S. Arnold 310,489 

Steam motor, low pressure, H. Davey 310,387 

Steam or vapor engine, A. Bown 310,369 

Steam pipe vent, J. S. Venson 310,338 

Steam trap, J. H. Fogarty 810,400 

Steaming table, R. E. Deane 310,185 

Steel, hardening, N. C. Hubbell 310,431! 

Steps, folding, D. B. Rice et al 310,226 

Stopper. See Bottle stopper. 

Stove hood, A. S. Fisk 310,398 

Strainer, milk, G. H. Cornell 310,494 

Sugar, manufacturing hydrated grape, L. 

Virneisel 310,339 

Sulphur, apparatus for refining, F. Dickert 310,187 

Superheater, steam, J. W. Reed 310,225 

Suspenders, F. E. Flagg 310.399 

Swivel block, W. L. Coop 310386 

Table. See Sewing machine table. 

Tag holder, J. D. Hawkins 310,201 

Tap and die. J. Patten 310,462 

Tea pots, jugs, etc., lid for, J. C. Thompson 310,478 

Telegraph conductors, manufacture of, A. A. 

Cowles 310,258 

Telephonesignalingapparatus, J. H. Cary 310,379 

Telephone system, Jackson & Cole 310,282 

Thermal cut-out, W. Stanley, Jr 310,472 

Thill coupling, J. B. Armstrong 310,358 

Thill coupling, Kendall & Glover 310,207 

Thill coupling, W. P. Tracy 310,480 

Thrasher and huller, clover, C. A. Bikle 310,246 

Thrashing machine band cutter and feeder com- 
bined, D. Grubb 310,417 

Tile, fibrous pulp roofing, J. T. Edson 310,192 

Tiller wheel or steamboats, etc., J. A. Maxwell... . 310,213 

Tobacco cutter, J. J. Hoppes 310,431 

Tools and tool blanks, manufacture of cutting, M. 

A. Howell, Jr 310,280 

Tooth crown, artificial, M. L. Logan 310,294 

Torpedo boat, submarine, Walker & Riggs 310,342 

Traction engine, Kelly & Dieter 310,443 

Transom lifter, J. F. Wollensak 310,352 

Trap. See Steam trap. 

Truck, F. L. Bestor 310,362 

Truck, hand, D. & Wing 310,485 

Truck, reaper, G. M. L. McMillen 310,214 

Trunk tray, J. Prousnitzer 310,222 

Tub. See Bath tub. 

Tube joint, C. E. Emery 310,264 

Tug, shaft, H. F. Bock 310,366, 310,387 

Type writing machine, E. S. Belden 310,244 

Type writing machine, N. F. Petit, Jr 310,308 

Valve, H. Hall 310,509 

Valve, safety, Nicholson & Allcock 310,459 

Vehicle brake, P. H. Ingrahm 310,518 

Vehicle shifting rail, G. Straw 310,474 

Vehicle spring, W. Boughton 310,175 

Velocipede, Pratt & Wallace 310,540 

Velocipede, R. Von Malkowsky 310,548 

Wagon body corner iron, E. Hutchinson 310,517 

Wagon brake, B. Bosch 310,174 

Washer cutter, H. E. Koepka 310,527 

Washing machine, A. J. & M. C. Guffin 310,507 

Watch dials, apparatus for figuring, T. F. Proc- 
tor 310,313 

Water closet pan, B. J. Brady 310,370 

Water closet seat, M. Fox 310,401 

Waterproof fabric, colored, T. Hawley 310,275 

Weather strip, C. A. Binkley 310,364 

Weather strip, Gard & Zaruba 310,406 

Well curb, M. Walker 310,341 

Well reamer, F. M. Gray 310,270 

Wheel. See Paddle wheel. Tiller wheel. 



Wick cutter and cleaner, lamp, H. Rieger 310,466 

Wind engine, J. G. Hanover 310,419 

Windmill, P. T. Coffleld. 310,385 

Windmill, A. Wegley 310,237 

Window, R. Adams 310355 

Window screen, J. K. Proctor 310,312 

Wire barbing machine, F. W. Brainerd 310,178 

Wire coated articles, manufacture of, E. Keller- 

mann 310,441 

Wire netting machine, H. S. Combs 310,254 

Wood and paper sorting machine, centrifugal, H. 

Schlatter 310,469 

Yoke clamp, neck, E. Wolf 310,351 

DESIGNS. 

Basque, lady's, L. Tully 15,691 

Bottle, H. Humbert 15,697 

Carbon filament, J, A. Hurdle 15,685 

Carpet, E. Fisher 15,080, 15,681 

Carpet, E. Fisher 15,692 to 15,696 

Carpet, E. C. Frost 15,682 

Carpet, D. G. Melville 15,686 

Carpet, C. W Swapp 15,700 to 15,709 

Costume, lady's, M. T urner 15,689 

Costume, miss', L,. Tully 15,690 

Curtain fabric, B. G. Nuffer 15,683 

Drawer pull, C. Rowland 15,698 

Fireplace front, G. E. Sharpe 15,699 

Pendant, C. A. Otto 15,687 

Scarf, neck, S. Salomon 15,688 

Stove, cooking, H. C. Bascom 15,678, 15,679 

Type, font of printing, C. E. Heyer 15,684, 15,710 



TRADE MARKS. 

Canned and preserved fruits, vegetables, oysters, 

etc., Thompson, Fry & Co 11,850 

Cigars, J. C. Toner 11,851 

Cigars, Van Pietersom Bros 11,852 

Cloth, Italian, W. Schutte & Co 11,848 

Cloths and cassimeres for garments, E. T. Steel & 

Co 11,849 

Cotton cloths, Hyde &Burton 11,846 

Ribbons, J. & J. Cash 11,843 

Shawls, woven, W. A. Gardner & Co 11,844 

Shoes, boys', girls', children's, and infants', T. M. 

Harris & Co 11,845 

Tobacco, smoking, Z. I. Jjyon & Co 11,847 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instruction 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 
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I New Catalogue of Valuable Papers 

contained in Scientific American supplement, sent 
free of charge to any address. 

MUNN & CO., 361 Broadway, N. Y. 



THE CORINTH CANAL.— A DESCRIP- 

tionof the project or Mr. B. Gerster, engineer in chief 
of the International Corinth Canal Company, and a 
sketch of the progress thus fjir accomplished. Nature of 
the Isthmus of Corinth. Former undertakings. Route 
selected by Mr. G-erster. Mode of excavating. Appara- 
tus employed. Illustrated with 6 engravings. Contain- 
ed in Scientific American Supplement, No. 425. 
Price 10 cents. To be had at this office and from all 
newsdealers. 
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Don't fail t o read the first number of * The Solicitor and 
Agents and Inventors Co-operator." Sent to any address 
for 10 cents. Address THE SOLICITOR PUB. CO., 
?S? Washington St., Boston, Mass. 



THE MANUFACTURE OP SODA.— A 

paper by Or. Julius Koebig, showing the advantages of 
the ammonia process over that of the Leblanc jn the 
manufacture of soda, and thepossibilityof the United 
States, through the use of It, competing successfully 
with the European industry. Contained in Scientific 
A.MKiticANSnwLRM ibnt, No. 445. Price 10 cents. To 
be had at this office and from all newsdealers. 



ID FINEGRAY IRON AI.S0 STEEL 
1 CASTINGS FROM SPECIAL r atl 
I FINE TINNING ji 



THE RESIN INDUSTRY IN THE 

Landes Department.— An interesting paper by A. Re- 
nard, giving a full account of the manufacture of resin 
and resin oils in the Landes, the most important center 
in France for the production of these substances. Con- 
tained in Scientific American Supplement, No. 
444. Price 10 cents. To be had at this office and from 
all newsdealers. 
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A llTCn -A- man thoroughly competent to 
HH I CUi temper delicate springs, also to 

superintend the construction or the necessary 

furnaces to do the work. Address 
J. M. ROHINSON & CO., 229 W. 2d St., Cincinnati, O. 



APPARATUS FOR ELECTRICAL MEAS 

urements.— Illustrations and description of the various 
interesting apparatus for measuring electricity that 
were shown at the Munich Exhibition, including Wiede- 
mann's bifllar galvanometer; Wiedemann's galvano- 
meter for strong currents; Zenger's differential photo- 
meter; V'nn Beetz's solenoid; apparatus for demon- 
strating the principle of the Gramme machine; Van 
Rysaelberghe.'s thermometrograph; Von Beetz's chro- 
nograph; and Harlacher's apparatus for studying deep 
currents, illustrated with seventeen engravings. Con- 
tained in scikntupio American Supplement, No. 4i*l« 
Price 10 cents. To be had at this office and from all news- 
dealers. 



LOVERS OF MUSIC 

bv sending $2.00 to the NATIONAL PUBLISHING CO., 
20" EXCHANGE PLACE, NEW YORK, will receive a 
superb and handsomely bound Music Folio, containing 
250 full quarto size pages of Choice Instrumental and 
Operatic Music, Songs, Dances, etc., and will also receive 
each month, by mail, for one year, copies of all the Ele- 
gant, New & Popular Sheet Music as published by them. 




APPLEGATE ELECTRIC MATTING. 

Square yardatfewpointsunder carpet (onlytwo wires). 
Simplest everH»ffered, im proved alarm, coutin uous attach- 
ment, always safe. Doors and windows, closed or open. 

Auk Electrician or send direct. 
APPLEGATE MANUF'G CO., Camden, X. J. 



™eTELEREMA 

A Satisfactory Substitute for 
the Telephone, for Short Pri- 
vate Lines, Speaking Tube 
Purposes, etc. 

send for catalogue. 
H. E. HU$TON & CO. 
Monticello, Illinois. 
Mention this Publication. 




RELATIONS OF THE SOIL TO HEALTH. 

—By Geo. H. Rohe, M.D. The soil. Ground air. 
Ground water. Diseases spread by soil impurities. 
Diseasses of animals due to impurities of soil. I reven- 
tive remedy-drainage. Contained in Scientific 
American Supplement, No. 444. PriceiOcents. To 
be had at this office and from all newsdealers. 



NO SURPRISE! 

THE GOVERNMENT INDORSES 

The American Agriculturist. 

FROM THE TENTH CENSUS, VOL. 8, JUST PUBLISHED. 

" The American Agriculturist is especially worthy of 
mention, because of the remarkable success that has at- 
tended the unique and untiring efforts of its proprietors 
to increase and extend its circulation. Its contents are 
duplicated every month for a German edition, which 
also circulates widely." 

This Tribute is a pleasing incident in the marvelous 

nearly HALF A CENTURY • 

Career of this recognized leading Agricultural Journal 
of the world. 

What it is To-Day. 

Six months ago the American Agriculturist entered up- 
on a new career of prosperity, and to-day it is far 
superior to any similar periodical ever produced in this 
or any other country. Richerin editorial strength; richer 
in engravings ; printed on finer paper, and presenting 
in every issuelOO columns of original reading matter from 
the ablest writers, and nearly 100 illustrations. Dr. George 
Thurber, for nearly a quarter of a century the editor-in- 
chief of the American Agriculturist, Joseph Harris, Byron 
D. Halsted, Col. M. C. Weld, and Andrew S. Fuller, the 
other long-time Editors, together with theo ther writers 
who have made the American Agriculturist what it is to- 
day, are still at their poets. 

WHAT, FREE??? 

Every subscriber whose subscription is immediately 
forwarded us with the price, $1.50 per year, and 15 cents 
extra for postage on Cyclopaedia— making $1.65 in all— will 
receive the American Agriculturist [English or German] 
for all of 1885, and be presented with the American 
Agriculturist Family Cyclopaedia (just out). 700 
I'agesand over 1,000 Engravings. Strongly bound 
in cloth, black and gold. 

This entirely new volume is a remarkable storehouse and 
book of reference for every department of human know- 
ledge, including an Agricultural Supplement by Dr. 
Thurber. 

Send three £-cent stamps for mailing yon speci- 
men copy American Agriculturist* an elegant 
forty-pave Premium Tint, with 200 illustra- 
tions, and specimen page* of our Family Cyclo- 
paedia* Canvassers wanted everywhere. 

Address Publishers American Agriculturist, 

DAVID W. JUDD, Pres't. SAM'L BURNHAM.Sec. 
751 BROADWAY, NEW YORK. 



•40 CARDS, 

"EMBOSSED 
BEAUTIES," 

ChromOS, with your name, 10c, 10 packs for a 
dollar bill, and a beautiful imported Velvet 
Purse 1 ined with French kid, Free. Agents' 
New Sample Book, Premium List and Price List 
Free. U. 8. Card Co., Centerbrook, Conn. 




Given Away 
TO ALL I 

If you will send 26c. to help pay cost of advertising, we will send 
you, postpaid, Four Beautiful German Dolls, one boy, two girls and 
a baby doll with Complete Outfit of 35 Fashionable Dresses, Hats, 
CIoaks,&c, worth $5 of enjoyment to any little girl; 2 large size 
Gossamer Rubber Waterproof Garment* for the 
ladies, and 6 new stvle Fruit Napkins. Stamps taken. Address 
E. C. BAificOCK. & CO., Centerbrook, Conn. 




WeakNervousMen 

Who suffer from Debility, Premature 
Decay and Exhausted Powers, certainly 
and permanently cured without STOMACH 
MEDICINES by the Marston Bolus; the 

new plan of treating Nervous Debility, Physical 
Decay, &c. Endorsed by thousands who have 
been restored to full and perfect manhood. 
j(S- Sealed treatise sent free. Varicocele 
cured without Surgery. Address 
MARSTON REMEDY CO., or DR. H. TRESKOW, 
46 West 14th Street, New York. 



BOULIER'S UNIVERSAL PYROMETER 

—Full description of the apnaratus illustrated with 3 
engravings showing details and mode of application. 
Contained! in Scientific American supplement. 
No. 44;5. Price 10 cents. To be had atthis office and 
from all newsdealers. 




I A Gold Watch. 

! GOSSAMER GARMENTS. 

The proprietors of the largest card mannfac- 11 A |J Tiw 
tore in Connecticut wishing to introduce, their 1 I Q fl I l-f% 
Agents' Sample Book into every home at once, Vmi/V i# 
make the following liberal offer: The person telling tiB the longest 
•verseinthe Bible before June 1st, '85, will. receive a Solid Gold, 
Lady's Watch worth $50. If there be more than one eorreci an- 
swer the 2d. will receive a stem-winding. American Watch; the 3d. a 
key-winding Swiss Watch. Each person cotnpetingmustBend 25 cts. 
with their answer for which they will receive 3 L.ady V Water- 
proof Gossamer Garments, 1 pack Hidden Name, All Em- 
^DOssed.Bird Motto and Chromo Visiting Cards with their name on each 
•*«»ndour New Agents' Sample Book, and a Premium List of 100 
new styles of cards. CAPITOL CARD MFG. CO., Hartford, Conn. 
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GE&W.FIFIELD, 

00 MANUFACTURER 

ENGINE LATHES 

.FROM IGt4*»SWING 

CUTS, PHOTOGRAPHS 

AND PRICES 
FURNISHED ON 
APPL'CATION. 

LOWELL. 

MASS .. USA1 




Woodworking Machinery. 

For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Wood Workers. Manufact'd by 
'I he hgau (JCinpniiy, 
Ciiicinmiti, <>.. U. S. A. 

Full assortment of Perin Saw Blades. 




ICE-HOUSE AND COLD KOOM.-BYR. 
Q. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. I'rice 10 cents. To be had at this office 
and of all newsdealers. 
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FRICTION CLUTCH 

Pulleys and Cut-off Couplings. 

JAS. HUNTER & SON, North Adams, Mass. 



R1PON CATHEDRAL. — FULL PAGE 

illustration and brief description of this ancient English 
ecclesiastical structure. Contained in Scientific 
American Supplement, No. 335. PriceiOcents. To 
be had at this office and fr:'m all newsdealers. 




Wiley & Russell Mfg. Co„ Greenfield, ftlnsn. 



VELOCITY OF ICE BOATS. ACOLLEC- 

tion of interesting letters to the editorof the Scisntifio 
American' on the question of the speed of iceboats, de>. 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
American Supplement. No. 214. Price 10 cents. To 
be had at this office and from all newsdealers. *■ 



WATCHMAKERS. 

Before*myine, see the "Whitcomb Lathe and the Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham. Mass. CATALOGUES FREE. 



fl?A patentee and manufacturer of a successful invention 
in Yorkshire, England, would be glad to negotiate with 
any one who is desirous of introducing in that country 
any novelty or patent in the general building or iron- 
mongers' trade, either as agent only, or to manufacture. 
Being constantly brought in contact with the best archi- 
tects, builders, and all interested in the building trade 
generally in England, Ireland, and Scotland, renders this 
an exceptional opportunity. References given. Address 
Chas. (;. Winter, I*. O. Kux^804, boston, Mass. 



ICE-BOATS — THEIR „ CONSTRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsf all, 
M.E. Contained in Scientific Americas Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-bo ats . Price 10 cents. 



A BOX OF DOLLS FREE 

To anybovor girl who will send us theiiames of threeofthelr 
young friends who are interested in cards, and 10c. for postage, we 
will send free, a Case of 4 Lovely Dolls witli an outfit of 35 dresses, 
hats, StC, worth $1 to any little girl, and our New Sample Eookj 
containing samples and a price list of lOOnewstvIes of Visiting 
Cards. AddresE ACME CARD CO., 1VORVTON, CONN. 



WE WILL SELL until MARCH 1 st, OUlt 

<LQ0RGUINETTE!<(;5 

SUV/ WITH ROLL MUSIC. 4*V 

MAMMOTH CATALOGUE L°A F NT M E A R C rJi, 

Musical, Electrical, &c, WONDERS, sent FREE. 

HARBACH ORGAN CO. PHILAD'AfPA. 

SUN TYPE WRITER SI2, Practical Machine. 



PATENTS NEGOTIATED ABROAD. 

THE AMERICAN AND FOREIGN INDUSTRIAL 

ASSOCIATION of New York undertakes the sale of 
Patents in Europe. Is connected with the "Joint Stock 
Association" of London, and has Agents in Paris.Brussels 
and Berlin. For further particulars, address HENRY A. 
HERBERT, President, 155 Temple Court, New York. 



FEKFECT 

NEWS PAPER FILE 

The Koch Patent File, for prese^inc; newspapers. 
magazines, and pamphlets, bsis been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

munn & CO., 

Publishers Scientific Amekicaw. 
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Smi) ana Important Book on Coal Miming. 

WAITON'S COALMINING DESCRIBED 

and illustrated, 
just tl:ej-a.:d-x\ 

Coal Mining Described and Illustrated. By Thomas H. 
Walton, Mining Engineer. Illustrated by twenty-four 
large and elaborate plateB, after actual workings and 
apparatus, and several wood engravings. 175 pages, 4to. 
Price $5.00. Free of postage to any address in the world. 

Contents:— Section I. General information concern- 
ing Coal Mines-imd-Coal Miners, with description of Long- 
waH-as worked in horizontal seams of coal in England 
and France. Chapter I. Explosion at Springwell Colliery; 
Meansto be used as safeguards against accidents. II. 
Coal-dust and Coal-gas in the air forming a dangerous 
mixture. III. Marsh Gas, an experiment; Effect of a 
Brattice in an opening chute. IV. Improvements of 
Mining in the Southern and Welsh mines; Coal mining 
Engineers; Hetton Colliery. V. Thick coal seams ; work- 
ing out coal in France by Remblais, in England by Long- 
wall.— Section II. An example of mining out coal by 
what is termed the board and pillar system. Chapter VI. 
Shaft through English coal measures; Winding in shaft: 
Engine Plane; Horse Roads. VIL District and Panel 
Workings; Boards and Ends of Coal: Working Levels; 
District Details. VIII. A Deputy's Experience; Details 
in Working and Ventilating a district. IX. ThePutter. X. 
The Hewer. XL The Overman; Self-acting inclineplane. 
XII. "Broken Coal" worked. XIII. Details of Broken 
Workings. XIV. Remarks and Comparisons. XV. Re- 
working of old mines; "Metal Rigs," and old Coal Pillars. 
XVI. General Remarks.— Section III. How Coal is taken 
from the highly inclining Coal Veins of the United States. 
Chapter XVII. Topographical Features; Characteristics 
of the Mines. XVIII. Coal Formations; Deposits; Up- 
heavals. XIX. Mining of Coal; Miners' Tools; Starting 
the chuces; Drilling and Blasting. XX. Driving a Br east; 
Cost of Coal; Manway and Heading, Blowing Down Top 
Coal. XXI. Ventilation; Drainage of Water Level; 
Gangwayin Bottom Rock. XXII. Examination of Breasts; 
Measuring of Work, etc. XXIII. General Conclusions, 
with a comparison of the different systems of Mining. 
—Section IV. The Ventilating Fan; Underground Fires; 
Ellenwood Colliery, Pa. ChapterXXIV. The Ventilating 
Fan, how it should be constructed a nd arranged; Princi- 
ples of its action described. XXV. Underground Fires 
and Methods of Extinguishing them. XXVI. Descrip- 
tion of Coal Veins worked at Ellenwood Colliery, 
Mahanoy Coal Basin, Pa. Index. 

tW T he above or any of our Boohs sent by mail free of 
postage at the publication price to any address in the world, 

tWOur targe Catalogue. 96 pages 8vo, and other Catalogues 
and Circulars, the whole covering every branch of Science 
Applied to the Arts, sent free and free of postage to any 
one %n any part of the world who will furnish his address. 

HENRY CAREY BAIRD & CO., 

iNDUSTRIALPUBLrSHERS.BOOKSELLERS&lMPORTKES, 

810 Walnut Street, Philadelphia, Pa. 
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SOLD BY THE POUND. 

They combine the brass seat and rubber 
disks. We guarantee them to weigh more 
than any others in the market. 

Samples sent "'or trial. 

HOLLAND & THOMPSON, Manufacturers, 

air 11IVER ST., Tiioy, N. 1. 



OPTICAL GOODS 



Microscopes, Telescopes, Field and Opera Glasses, Magic 
Lanterns, etc. ; also, Barometers, Thermometers, Com- 
passes, Batteries, Drawing, Drainage, Dairy, and other 
Scientific Instruments. 19%-pp. Catalogue free. 
PRENTICE&SON,Mfg0pticians,176B'way,NY. 



NprvnriQ flahlll-fw Q ulclt permanent cnre. Bookfree. 
■IDI ¥UU5UDUIIILycivialeAgeocy,l60FultonSt.,H.i; 




DIKE'S BEARD ELIXIR 

Porcei luxuriant Montana, W 
ken, or hair on bald h.ad« in 3 
30 daya. No injury. Easily used. 
Beau the world. 2 or 3 Pk|ra d 
.hr work. Will prors it or for 
.irkage with dirpstiona s.aled and P ...... , ... ... „. 

L. A. L. SMITH & CO., Agents, Palatine, 111. 





KNOW THYSELF. 



A GREAT MEDICAL WORK ON MANHOOD, 

Exhausted Vitality, Nervous and Physical Debility, Pre- 
mature Decline in Man, and the untold miseries flesh ia 
heir to. A- book for every man, young, middle-aged, and 
old. It contains 125 prescriptions for all acute and 
chronic diseases, each one of which Is invaluable— so 
found by the author, whose experience for 23 years is 
such as probably never before fell to the lot of any 

fhysician. Three hundred pages, bound in beautiful 
'rench muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense- -mechanical, liter- 
ary, and professional— than any other work sold in this 
country for $2.50, or themoney will be refunded in every 
Instance. Price only $1.00 by mall, postpaid. Illustra- 
tive sample, 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
officers of which he refers. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No. & Bulfinch Street, Boston, Mass., who may 
beconsulted on. all diseases requiring skill and. experi- 
ence. 
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B| ^ ^\ m^ D To Introduce tliem, w* 
lUUrr tr\ .win give away mm 

Self-Operating Washing Machines. If you want one 
send us your name, address, and express office at once. 

THE NATIONAL C0.:2 3 DEY STREET, N.Y. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the SnrKwrrPlc Am iirican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had ty years' 
experience, and now have nnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. Ail business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We aiso send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
ItiTJlVN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICE.— Corner of F and 7th Streets, 
Washington* D. C. 




ECONOMIC MOTOR CO.'S 

GAS ENGINES. 

Best in principle, workmanship, and materials. 

An unequaled small Motor adapted to all uses. 

Simple, Safe, Economical* Durable. 

Four sizes: 1 H. P., %H. P., 1 manpower, and a Sewing Machine Motor. 

Send for Circulars. 

ECONOMIC MOTOR CO., 

12 CORTLANDT STREET, NEW YORK. 



THE 

PUSEY& JONES CO. 

Wilmington, Delaware. 



BUILDERS OF ALL DESCRIPTION OF 



i THE CAMERON STEAM PUMP. 

30,000 IN USE. 

MANUFACTURED SOLELY BY 

The A. S. CAMERON STEAM PUMP WORKS, Foot East 23d St., New York. 




ARE WARRANTED 

FIRST-CLASS in t every 

KESPECT. FEWEQUAL 

NONE BETTER 

ANNUAL FOR 1885 toallwhowriteforit 

It is a Handsome Book of 120i>ages, hundreds of beautiful new illustrations, two Colored Places, and 
tells allabout the best Farm and Garden SeedSvincluding IMPORT ANTNovelties of Real Merit. 
Farmers, Market Gardeners, and Planters who wantTHE BEST SEEDS at THE LOWEST PRICES, 

sendaddress \ml ATI ET ET ~ ' 

onapostalto wWi n I L> d d 



RIIRPFF'3 seeds 

DUm bk V FARM ANNUALFO 



BURPEE &CO., PHILADELPHIA, PA. 



Free to All!i a gold watch. 

j^^^^Jl^jj LADIES WORK BOX 

The publishers of the Capitol City Home Guest, the well-known, Illustrated and 
*amily Magazine, make the following liberal offer for the New Year: The person telling 
us the longest verse in the Bible, before March 1st, will receive a Solid Gold, Lady's 
.Hunting Cased Swiso Watch, worth' $50. If there Tie more than one correct answer 
the second will receive an elegant Stem. winding cntleman'g Watch; 
the third, a key-winding English Watch. Each person must send 36 cents 
with their answer for which they will receive FREE, postpaid, three months' 
subscription to "HOME GUEST," and an Elegant Lady's Work 
15ox with their name beautifully stencilledonthecover. Each box contains 
1 Silver Plated Thimble, 1 package Fancy Work Needles, 6 
elegant Eruit Napkins, 1 package Embroidery Silk, assorted 
colors, Ipackage Silk Blocks for Patchwork, » Easter Cards, 

7t?*X T e £ r Card AV 1 Lovely Birthday Card, and 1 Copy of^ __, 

;i-adies* lancy Work Guide," containing illustrations and descrip-fra|||^§p!||igs 
tions fcof all the latest designs in fancy work. The regular price o£ the above ^^^^^ffi^^s 
articles is $1.25, but to those who comply with the above requirements we willsend |||§j f'H ? ■' , Tg 

i '."• -I'.-.-r ■';•■.' PuIilVs Home Guest, Hartford, Conu. taJJJBSi 
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SHIPMAN STEAM ENGINE. 

A BOAT AND STATIONARY ENGINE. 

No skilled attendant required ! Safe from fire and 
explosion ! No expense when engine stops I 

— Steam in FIVE minutes. 

Runs ten hours on less than 3 Gallons of Kerosene. See 
illustrated article in this paper, September 13. 

SSIPMAN ENGINE CO. 55 Franklin St., Boston 



PRICKS 

Including crating, and free deliv- 
ery on cars or to express company's 
office from any one of oar agencies 
or factories. 

Engine No. l.Kto U H.P...4100 
" No. 2,full 1 H.P.... 125 
" No. 3, full 2 H.P.... 175 



Illustrated Catalogues on 
receipt of stamp. 




Clark's Steel Case! MDer Wheel 

FOR ROLLER SKATES. 

For use in dwellings, public halls, 
(tc. Will not chip or injure common 
floors. Noiseless. G-enl. Agent, 

M.O.Henley Skate Mg._, Richmond, fad. 



"FOR SALE CHEAP," Vffl& 



BL.E 

E3VT 1 
Worth $200,000, to b e used b y the'U. S.T an acknowledged 
improvement over all others now in use. Only reason "for 
selling given by addressing us below. Only those who 
mean business need apply, p. O. Box 4> Gang Mills, 
Herkimer Co.» N. Y . 



100,000 ROYAL PRESENTS!!! 

Xiong laoan at 4 Per Cent. 

THE publishersoE the Chicago Post and Courier desire to secure 100,000 more subscribers. For 50 cents we I 
will mail you our paper six months on trial, and immediately send you a numbered Receipt, which will en- 1 
I title the holder to one of thef olio wing presents. AH these presents will be given to these new 100,000 subscribers. | 
PARTIAL LIST OF PRESENTS TO BE QIVEN. AWAV: 
10 Cash presents of $1,000 each; 10 U. S. Bonds, $500 each; 10 U. S. Greenbacks, $100 
each; 100 U.S. Greenbacks, $10 each; 1,000 cash Presents of $1 each; 1 Grand Square 
Piano; 1 Grand Cabinet Organ ■ 100 Ladies' Gold watches, $40 [each; 100 Silver Hunting* 
Case Watches, $20 each ; 100 Stem-winding Nickel-Case Watches, $8 each ; 50 Ladies' Chat- 
elaine Watches, $10 each; 50 Boys' Silver Watches, $10 each ; '200 Waterbury Watches, $3.50 
each; 50 Ladies* Gold Neck Chains, $15 each; 50 cents' Gold Chains, $25 each; 20 Ladies' 
Gold Bracelets, $15 each} 10 Silver Dinner Services, $100 each; 10 Silver Tea Sets, S60 each, 
10 Sets Parlor Furniture, $100 each; 500 Solid Gold Rings, $3 each; 500 Sets Solid Silver 
Teaspoons, 6 to a set; 5 Bicycles, $90 ecah; 1 matched pair Trotting Horses $1,000; 500 
pairs Ladies' Roller Shates; 500 pairs Boys' Roller Skates; and hundreds of other useful and 
valuable presents .which we cannot enumerate here. All the above presents will be awarded in a fair and 
impartial manner. Presents will be sent to any'part of the United States or Canada. Every person sending us 50 
cents for a 6-months' trial subscription to our paper is also privileged to apply for a loan, to be made out of advertis- 
ing profits, the amount borrowed being permitted to remain unpaid as long as the borrower remains a subscriber 
and keeps the interest paid. On the basis of 250,000 circulation (which will probably be doubled) the business and 
profits will approximate as follows: Receipts: 250, yearly subscribers, $250,000 ; 1,000 inches advertising, $2.50 
perline, $15 per inch, 24 issues, $360,000; total, $610,000. Expenses: For paper and press work, 250,000 copies, 24 
issues, $200,000 ; editorial work, office, repairs, etc., $25,000 ; 100,000 presents, $40,000 ; total, $265,000, leaving a net 
profit or $345,000. For this enormous profit for sale of advertising space the Chicago Post and Courier depends on 
its 250,000 subscribers, for advertisers pay for space in proportion to circulation. "With but 25,000 circulation the 
profits would be but a tenth of the amount. Therefore as subscribers are doing us a favor when they send us their 
names, we desire to return favor forf avor. Any subscriber who desires to borrowfrom $100 to $500 at 4 per cent, 
the principal to stand if desired, as long as the borrower remains a subscriber, should so state when he sends us 50 
cents for a 6-months' triaUsubscription to our paper. 

CONDITIONS ■ Loans niade P ro rat a, not less than $100 nor more than 3500. First year's interest at 4 per cent, 
VVI1UI I IVIlvi to be deducted from amount loaned. Your individual note is all th 



. Your individual note 
you willsendthe names of several of your neighbors to whom 
we can refer— not as to the amount of property you are worth 
but as to your good character. Every subscriber must positively 
agree to show the paper and present to his friends and neigh- 
bors. When a loan is made, thead joining f onn of note will be 
sent with the money to the subscribe r'snear est bank or express 
office, and no note need be signed until themoney is paid over. 
Send the names of several references, and immediate inquiry 
will be made. If noloanis desired, no references need besenc. 



i all the security asked, provided 



One yen after datp, for value received, I promise to pay 
to the order of the publisher of Chicago Post and Courier 

the sum of dollars, with interest at 4 per cent 

per annum after maturity, if, is understood and agreed 
that no part of the principal of this note will be demand- 
ed or become payable (except at my pleasure), as long as 
I remain a paid-up subscriber to the above named paper. 
(Signed) 



900 GOLD WATCHES FREE ! 

WHO WILL SEND THE QUICKEST? 

In making up the above list of presents, we decided to reserve $9,000 to be 
divided equally among the first 900 subscribers received. If you send 50 cents 
you will be entitled to one receipt good for one present, and if your letter is 
among the first 900 received you will also be entitled to a beautiful gold watch. 
The watch is one-third larger than the picture. We will send a printed list of 
the awards, free, and all presents wil 1 be forwarded to holders of receipts as they 
may direct. A list of watch winners will be published in our paper. 
The 50 cents you send us is the regular price for six months, there- 
fore you pay nothing for the present. Subscribe at once. Don't 
wait a day." We will send you the paper 9 months and 2 numbered 
receipts good for 2 presents, if you send us 75 cents. Send $1, 
and the paper will be mailed you 1 year, and 3 receipts good for 3 
presents. Q-etfive friends to join you, and send$2.50, andwe will 
send the paper 6 months and 1 numbered receiptforeach of your 
Subscribers and 1 extra&r your trouble. No postponement. Send 
10 subscribers, with $5, and we will send you 12 subscriptions 
and 13 receipts. Thisofferis good only until February 25. We have 

1150,000 subscribers already, and only require 100,000 more to 
havethedesirednumber. Our old patrons and subscribers, 
whom we number by thousands, should go to work at once 
and help us increase our list by this grand andgenerous offer. 
ONI Y RO PFNTQ Secures our paper 6 months on trial 
UI12. I \3<J Utn I w and onereceipt goodforone present. 
As to our reliability, we refer to any Bank or Mer- 
cantile Agency. Kemember these arepresents to our sub- 
scribers, given to them absolutely free. Thisis achance of a 
lifetime, the true pathway to your future fortune. Fvery 
subscriber getsa prize. A fortune may be yours if you will but 
stretch forth your hand to receive it. It costs only 50 cents to 
try — is it possible you will let it pass? Postage stamps taken 
from places where a Postal Note cannot be obtained. Remit by Postal Note, plain envelope or express. Address 
CHICAGO POST AND COURIER, - Morrison Building, Corner Clark Street and Calhoun Place, Chicago, III. 




% NEW IRON |L0!g$ 




~ POSITITI! BIiAST. 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower, 
Pa H. &. F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

S. S.TOWNSEND, Gen. Agt.,22 Cortland St., 9 Dey St* 

COOKE * CO., Selling Agts., 22 Cortland Street, 

JAS. BBGGS & CO., Selling Agts. 9 Dey Street, 

NEW YOIIK. 

SEND FOR PRICED CATALOGUE 



' is 


1 


A/VGRIFFINGIRONCO 
STEAM HEATING JM""* 

BUNDY SHAM RADIATOR 
750 com muni paw Ave: 

JERSEY CITY, N.J 



See Ulus. article In Scientific American Sept. 13, 1884. 



THE PAYNE AUTOMATIC ENGINE 

Gives more power from same amount 
of fuel and water than any engine 




made, and f>0 per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 250 horse 
power. Send for prices and catalogue A 4. 

B. W. PAYNE *fe SONS, 
P. O. Box 1207. Elmira, N. Y. 




SEBASTIAN, MAT ' CO.'S. 
IMPROVED 860 

Screw Cutting Lathe. 

Designed for actual work; no 
toy. Lathes for wood or metal. 

Brill Presses, Chucks, Drills, 
ogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
Cation. 

185 & 1S7 W. Pearl St., 
Cincinnati, Ohio. 



Captainsof Industry. 

Or, Men of Business who did something besides Make 
Money. A Book for Young Americans. By J-Ames 
Parton, author of Lives of Franklin, Jackson, Jeffer- 
son, etc. With several portraits, .... $1.25 
A thoroughly interesting book, telling graphically the 
story of the lives of Peter Faneuil, Elihu Burritt, Sir 
Christopher Wren, Gerrit Smith, Horace Greeley, Sir 
Moses Monteflore, Peter Cooper, and forty other men of 
mark in various callings. Every boy in America ought 
to read it. 

***For sale by all booksellers. Sent try mail, post-paid, on 
receipt of price by the Publishers. 

HOU&HTON, MIFFLIN k CO., BOSTON, 

11 E. 17th Street. New York. 




FOREIGN PATENTS. 

Their Cost Reduced. 

[The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad 

CAN A DA.— The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves ol 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and Is steadily increas- 
ing. 

EN<;ii.\ND.— The new English law, which went into 
torce on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland , Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
in England as bis United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britaiu, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Germany, 
Austria. Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies). Brazil, British India, 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of The Scientific Am ekioan to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all count ries. including the cost for each, and othe 
Information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & CO., Editors and Proprietors of The sci- 
ENTlFir Amehican, cordially invite all persons desiring 
any information re'ative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices. 961 Broadway Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

Publishersand Patent Solicitors, 

861 Broadway, New York. 

Branch Ofilce. cor. F and 7th Streets, opposite Patent 
Office Washington, D. C, 
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&>bvevti$ement&. 



Inside Page, each insertion - - - 75 renrsa line. 
Hack Pane. each insertion - - - $1,00 aline. 

(About eight words to a line.! 

trngrmings 'may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tispments must be received at publication office as early 
as Thursday morning to appear in next issue. 



Standard Thermometers. 

Accurate, 

Legible. 

SIZES OP DIALS, 5 




and 8 INCHES. 

FOE SALE BY 

THE TRADE. 

Manufactured and Warrant- 
ed by the 



STANDARD THERMOMETER CO., 



PEABODV, MASS. 
General Agents, 



FAIRBANKS SCALE HOUSES 

In all the principal cities of the United States 
and Canada. 




The fact that this shafting has 15 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other In use*renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Cklkbraikd 
OOI/IVixS' !'-* t.Coupli ng, and furnish Pulleys, Hangers, 
etc., of the most approved, styles. f*rice list mailed on 
application to JOXKs & LAUGNLINS. Limited 

Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake end Canal Sts., Chicago, 111. 
tt^~ Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St., N. Y. 



ii 



MONITOR. 



»> 



The 

A NEW LIFTING AND NON 
lill'TING INJECTOR. 
1 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

AUo L'ii tent 

EJECTORS 

OR 

Water Elevators, 

For Conveying 
Water and Liquid. 
Patent Oiler*, Lu- 
bricator*, et<s. 
NATHAN MANUFACTURING COMPANY, 
Send for catalogue. 92 &. 94 Liberty St.. New York. 




DRAWING 
INSTRUMENTS. 



Illustrated catalogue 

sent on application to 

Wm. t. Comstock, 

6 Astor Place, 

New York. 



PWOHNS' 

' mmmm 

LIQUID PAINTS 
ROOFING. 

Fire-proof Building Felt, 

Steam Pipe and Boiler Coverings, Steam Pack- 
ing, Mill Board, Gaskets, Nheathings, 
Fire-proof Coatings, Cement, &e. 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 

170 N. 4th St., Phila. 45 Franklin St., Chioago. 



PROSPECTING MINERAL LANDS* SPECIALTY. 

CYLINDRICAL SECTIONS OR CORES OBTAINED THE WHOLE i 

nisTANcr bored- "ARTESIAN WELLS 

(BORED ROUND AND STRAIGHT 
ADMITTING A LARGER PUMP 8, 
CASING IN PROPORTION TO 
SIZE OF HOLE THAN BY ANY 
OTHER PROCESS. ESTIMATES 
GIVEN AND-CONTRACTS MADE BY 



^PENNSYLVANIA 



DIAMOND DRILL CO. 



B0X423P0TTSVILLEPA. 

man'ft'rs.of diamond orills 

for allkinds of 



Seibert Cylinder Oil Gup Co., 

Manufacturers of OH 
Cups for locomotive, 
Wn.1 ine, anil Stationary 
Engine Cylinders, under 
the Seibert and Gates 
Patents, with Sight Feed. 

TAKE NOTICE. 

jp The " Sight Feed " is owned 
exclusively by this Company. See 
Judge Lowell's decision in the 
United States Circuit Court, Dis- 
trict of Massachustts, Feb. 23, 82. 
All parties, except those duly li- 
censed by us, are herebynot.fled to 
desist the use, manufacture, or sale 
of infringing Cups, as we shall vig- 
orously pursue all infringers. 

The Seibert Cylinder Oil Cap Co. 
35 Oliver Street. Bostons Mass. 





JENKINS' PATENT VALVES, 

Gate, Globe, Angle. Check, and Saf.ty. 

MANUFACTURED OF BEST STEAM METAL. 

Are the acknowledged standard of the world. Have been in use since 1868, under all possible 
conditions, and never have failed. 

To avoid imposition, see that valves are stamped "Jenkins Bros." 



71 John Street, New Fork. 



S.I3XTS B 

Send for Price List 



r*.ost.. 

"A." 79 Kilby Street, Boston. 



Cities, Towns, and Manufactories 

Supplied by Gheen & SHAW] 
PATENT TUBE AND GANG WELL SYSTEM. 

We D. Andrews k Bro. 233 Broadway N. Y. 

Infringers of above patents will be prosecuted. 



SJIHE LAWS0rj| 




NATIONALT00LC0., 

MANUFACTURERS OF 

MACHINISTS TOOLS. 

WILLI AM SPORT. PA. 
PLANERS A SPECIALTY. 



E 



VAPORATING FRUIT 



Full treatise on improved 

methods, yields, profits, prices 
and general statistics, FREE. 

AMERICAN MAN'F'G CO. 

"BOX E," WAYNESBORO, PA. 





^S| POINTERS for Users of Steam Pmnps. 

■JillliliS Van Duzen's Patent, Steam Pump 

ST" - s Hot or Cold * ) t« 

JWtoi^uJJL can Pump \ Sandy or Impure \ ™if pt . t 
t Wateror Liquids. ) Ancient. 
Has no moving parts, consequently no 
wear, no repairs no trouble. Purchasers 
assume no. risks, as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc., made of Iron. 
Demand this Pump of your dealer and 
take no cheap substitute. We make Ten 
Sizes. Prices from $7 to $75. Capacities from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send for Catalogue of " Pumps." 

VAN DLZEN & TIFT, Cincinnati, O. 

Steel Castings 

From M to 15,000 lb. weight, true to pattern, of unequal ed 
strength, toughness, and durability. 20,030 Crank Shafts 
and 15,000 Gear Wheels of this steel now running prove 
its superiority over other Steel Castings Send for 
circular and prcie list* 

CH UftWKlt 8TKKT* CASTINGS CO.. 

407 Library St., Philadelphia, Pa. 




This is the only steam boiler ever 
devised in strict compliance with 
the demands of ratural laws. It 
gives complete immunity against 
explosions, delivei s dry steam, 
prevents all incrustation and de- 
posit on the bottom plate's, affords 
safety with high pressu* e, and 
secures great economy. The in 
vention is applicable to every style 
of boiler, and can be readily ap- 
plied, internally or externally, to 
new or old boilers. Licenses grant- 
ed on liberal terms to manufac- 
turers. Send for description. 
liAWSON NON-EXPLOSIVE IIOTI.EK CO., 
155 and 157 Broadway, N.Y, 



Rider's New and Improved 

COMPRESSION 

Hot Air Pumping Engine 

New and Improved Designs. 
INTERCHANGEABLE PLAN 

MANUFACTCBED BT 

DELAMATER IRON WORKS, 

C. H. Delamateh & Co., Proprietors, 

No. 16 COBTLANDT ST., NEW YORK, N. V. 

And 40 Dearborn Street Chicago, III. 




PLAYS, 



Dialogues, Tableaux, Speakers, etc., for 
School, Club, and Parlor. Btst out. Cata- 
logue H free. T. S. Denison, Chicago, 111. 



. ,'.:»/! '-vrtf A SPECIALTY Bu-' u 
- JOHN GREENWOOD &C0. 

'' ROCHESTER N.Y. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES and ELEVATORS. 

PROVIDENCE, R. I. 



PRINTERS' ROLLERS. %U2f£L d 

Usedinprintingthe Scientific American. 
D..T. lt<>illy&Co.,3^(J Pea rl St., New York City 



I OTTO EAS ENGINE oveh 10.000 in use 

ii'lifi W0 ^KS WITHOUT fllCINEEI\ OK BOILER, STEAM C04L Of^ ASH . STARTS/IT ONCE AND IS 

Jl FUEE OF DANCER FIRE OR EXPLOSION. Ho 2.5 HORSE POWER. SCHLEICHER SCHUMM 8c CO 

S3 47 DEY ST. NEW YORK. 214 RANDOLPHS CHICAGO .33d fe walnut sts. Philadelphia 



ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice anil lowest rates. Stone and Ore Crushers con- 
taining the invention described in Letters Patent, issued to Eli w.Blake, June loth. 1858, togeth- 
er with Nkw and Valuable Impuotkm knts, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. Ij. Marsden ; \n Crushers supplied by us sire constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARltEL. FOUNDRY AND MACHINE CO., i>lanufrs., Ansonia, Conn. 
COPELAND & BACON, Agents, New York. 




Leffel Water Wheels, 

With Important Improvements. 

11,000 IN SUCCESSFUL OPERATION. 

FINE NEW PAMPHLET FOB 1883 
Sent free to those interested. 

JAMES LEFFEL St CO., 

Springfield, Ohio. 
110 Liberty St., N. Y. City. 




BARNES' 

Patent Foot and 
Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal Circular Saws, 
Scrool Saws, Formers, 
Morttsers. Tenorierag 
etc;, etc. Machines on trial if desired. Descriptive CataTl 
logue and Price List Free. W.F. tfc.lOUN JBARNKS, 
No. 1<H»9 Main St., Kocktoid. III. 




SPEAKING TELEPHONES. 



THE AMKKICAX HELL TRLEPIIONK f OlIPMV, 

W. H. Forbes, W.R. Driver, Thi.o. N. Vail, 

President. Treasurer. 6en. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric unduations 
corresponding to the words spoken, and which articu a- 
tions produce simi ar articulate sounds at the receiver. 
The Commissioner of Patents andtheU. S. Circuit Court 
have decided this to bethe true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell. Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

i Descriptive catalogues forwarded on application.* 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of tne company. 

Ali telephones obtained except from this company, or 
its authorized licensees, are infringements, and tbe 
makers, sellers, and users will be proceeded against 

Information furnished upon apnlicsition. 

Address all communications to the 
A1HKHICAN 1JKLI, TKM.PllONK COMPANY. 
95 Milk Street, Boa I mi, Mans. 

KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

FOR BOILER FEEDING. 
Operated by one handle. 

WILL LIFT HOT WATER. 

P08ITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




Philada.,12th & Thompson Sts. 
lioston, 61 Oliver St. 
Augusta, Ga., 1026 Fenwlck St 
Ban Francisco, Gal., 2 Califor- 
nia Street. 



New York, 109 Liberty 

Denver,' Col., 438 Blake 

Street. 
Chicago, 111., 204 Lake St. 



IFI C C P fl D C Q Spectacles, a Barometers, Thermometers 
Opera Glasses. Microscovi 



TCLCQOIirCO Photographic Outfits 'for Amateurs 
Oveta Glasses. Microscopes. W. U. WA l.MSLEY 
<fc CO., successors to B. & J. BECK, Philadelphia. 
Hf~ Illustrated Price List free to any address. 



Agoeb^s^Mfg.co^ 

8 R ASs'V to£ r i n GTQ Si, . — CO N N -^/ IR^' 

, C A PPE R>ATP RJALS rtRMETALLIft. "ahb 
•IN SHEETS? M MOW|T,/ON k sP^ s ^- BLANKS 



FRET SAW OR BRACKET WOODS, 

IN CHOICE AND RARE VARIETY, 

PXi-A-CTESX? RBADTFORtrSE. 

ALSO LATEST BOOKS OF DESIGNS. 

GEO. W. READ & CO., 

Manufacturers Mahogany and other Cabinet Woods. 
ISO to 200 JLEWIS ST., N. Y. 

(ftK If. dtjOA perdayathome. Samples worth $5 free. 
«pt» W 5J)*" Address STISSON& Co., Portland.Maine. 




^TEELWIR! 

234- W. £9. ST. 



i/£PY& STEEL SPRINGsT^wyork city 




W1THERBT, RVQQ & RICH a RDSON Manufacturers 

of Patent Woodworking -Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by RBal & ''o., Worcester, Mass. Send for Catalogue. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for stamp. 

THE POPE M'F'G CO., 

597 WashingtonSt., Boston, Mass. 



MAGIC LANTERNS 



And STEREOPTICONS, al? prices. Views iHustratmff 
every subject for PUBLIC EXHIBITIONS, etc. 

S;^"A profitable business for a man with, a small capital. Also 
Lanterns for Home Amusement. 136 page Catalogue free. 

MCALLISTER, Mfg. Optician, 49 Nassau St., N. Y. 



Providence. It. 1.(1 



^L- HARRTS, 

'jirl. St.), Sixminu'.es' walk Westfromstation. 



Original and Only liuilder of the 

HARRIS-CORLISS ENGINE, 

With Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill M.E. PrlceSI.25. 



TEL EPHO NES, 

The United StatesTelephone IVifg Co. 

This Compnny is the owner of the patents of James 
W. McDonough for speaking telephones. 

Mr. McDonough's application for patent was the first 
that was made in the TJ. S. Patent office for a speaking" 
telephone; all other telephones are an infringement of 
these patents. This Company also owns patentscover- 
ing a comp ete system of telephone exchanges. 

All telephones obtained except from this i ompany or 
its authorized licensees are infringements, and themak- 
ers, sellers, and users will be proceeded against. 
This Company are now prepared ro sell Tele- 
phone^ of (he most improved form. 

For particulars apply to 

The United States Telephone Itfamfactoring Co., 

187 BROADWAY N. Y. 



THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 
Puts Out Fire Instantly. 

See editorial n otieein Botw ? reiftfcQ Am kKI- 
CAn of November 22d, 1884. 
Send for circulars. Address 

Harden Hand Grenade Fire Extinguisher Co., 
205 Wabash Ave., Chicago, 

10 Oliver St- Boston, or 

95 West Broadway, New York. 




The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THfc WORLD. 



__ Published Weekly, *8.30 a Year; 91.60 Six Months. 

This unrivaled periodical, now in its forty-first year, 

continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly Illustrated ; it presents in popu'ar 
styie adescriptive record of the most novel, interesting, 
and important advances in Science, Arts, and Manufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering in all branches, 
Chemistry, Metallurgy, Electricity, Light. Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The Scientific American should have a place in 
every Dwelling. Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers. Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of The Scientific American. 

Terms for tbe United States and Canada, 83.20 a year ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. .. .,, .-* 

XV1UNN & CO., Publishers, 

361 Broadway, New York. 



TXIS 

Scientific American Supplement. 

The Scientific American Supplement is a sepa- 
rate and distinct publication from Thi<: SCIENTIFIC Am- 
krica x, but is uniform therewith in size, every number 
containing sixteen large pages. . The Scientific Am- 
erican Supplement is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archaeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Rail- 
way Engineering, Mining, Ship Building, Marine En- 
gineering, Photography, Techhnology, Manufacturing 
Industries, Saaitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
ekican and one copy of the Supplement, both mailed 
for one year for $7.00, Address and remit by postal 
order or check, 

MUNN & Co.. 361 Broadway, N. Y., 
Publishers Scientific American. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in GreatBritain. India.. Australia, and all other 
British colonies j to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for.SciENTiFic American, one year ; $9, gold, 
for both Scientific American ana Supplement for 
one year. This includes postage, ^hich we pay. Remit 
by postal order or draft to order of 

MUNN & CO. s 361 Broadway, New York. 



PRIltfTIltfa INKS. 

'"PHE "Scientific American" is printed with CHA8. 
1 BNEU JOHNSON & CO.'S INK. Tenth and Lom. 
bard Sts. Phiia., ami 47 EOBe St.. opp Dnane St., N. Y 



© 1885 SCIENTIFIC AMERICAN, INC 



